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(54) i&wo&m] n&yemm 



(57) [g*5] 

mmi mmnmtwmx-( v^yymr ft torn 

[«f»^ai «»3t*8«tt. IS±i:tft (3 
0) . =f-9U (6 a) . (3 a) . ®m.U (3 

b) . mi^mmnm (so) , sg24«raig«ji (is 

0) R^iS^it® (9a) £flA5. TFT©KH> 

fc»i+IB»««i*»«fr*JBi3>*^ 
(8 a) tt. TBBWKJlT5 f -*»lC«ft:*ffi«lcBML 




BEST AVAILABLE COPv 



mmm v ? >s>* *<*>**#■© k w >mmzm%, 

HSU*® i: ©*mWS«E £ fcT + ra «*» t . 

[»*)S2] meisi 3>*£ H*-^©g»4, we 
* m«M tmmmnmt *«^wt»«-r*js 2 a 

-atT5»*a 1 KE«©«Stft*£it. - 

[gf#«5] lttB*R©E«0.'5-6*ft<t%>l"30 
■SnfcBfiWl:. JfflE*IHiJMlJitffirEH*»S£& 

TMft-fS £ £ if &§jt#3t 3 SfcttW*3B 4 \z 
E*©««3fc*g«. 

B«*KtttaEJBl a>*£ h*-;KO®«E&jgttT® 
ME4 , W*«Ji£ffiEli*«ffii©j62a>*£ h*- 
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(2) 

2 

[«*ai2] Hu»B^2rj>^^ h*-;u«, ¥®w 

[■t&fl 1 3 ] fiftB3£*«tt. ¥Bi«KJ!.Tj£aEi9 

io mm^mmmmit. mm®mnm<D>>ti.<tb-wzm 

« 1 1 SfcttBMiJH 1 2 tEtcoia^gt. 

e> & * z. t s t -r -a m$£ i ceift®*ft%¥S 
nt&H 1 5 ] ffiE(t>n««n«. wEaye««©- 

C t &«r« tr*M#9i 1 4 KE*©*& 

cii*« 1 6 ] mmwrnnmit. vwttitzsixmiz 

M&H 17] iWE^»*ffi«, ^ffiWfc^TWEx 

WEx-^^tc»ofci@B»f}c*5^T*A, itef-i't 

©HWdt. IWffi***tSO«Wc t, SftEx-^ttK 

<wc<wmtt*n«*«iaft'r4c:t*4#*ir*iii* 
30 jjc 1 6 tistoia^sfi. 

i9E5*-*»fci»^fc»«HHi, HuE+Pfl^ttB©^ 
#K«fce>nT^*C££!&«£:T*»*Bl 7CEt 

M#S19] ffiE^NJMWBtt. WEf-^SCiB* 

[fflf#JK20] a>^i/ h*-;ns. WE* 

^■©v-^awifWEx-^atsfttt-rasaa 
40 >^i7 *IE¥*MWi©^+*JMIMlK»L 

1 9 KE*©«»3fc*8«. 

[»*S!2l] ME¥*tt»©T#fc. TMttfcJiT 

ttE4>mMn&mEa*M&«ttAnictttt-r«ff 

23>?9 ¥fflWlC^TWETffliS3tl«** 
NEjtiEM^ 0 & Ufc««fcffi«-r S Jl i 5#Sli 
T 1 9 ICE«0«I5*^S«. 

[i*«2 2] m&±\zmv$ntzmmb7>i?x9 

50 i. 



■I 
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3 

mtmm h ? >^t, ^©^ftji© f ywmzn.% 
mmm f 7 f k >ss«tt: wte 

b5I2x-^«SH» o TfStt £ ft. huK»I« F 7 > yX * 

MtB+p^^H t m-m-aBt&z fts t . 
3 h^-^t 

[0 0 0 1 ] 

$tltlix-f7f>^©ilh7>yxi' (Thin 
Film TransistorrJETRgfi, TFTiit) t©M 

[0 0 0 2] 

FT*^UTli*««»t:S»TS«rlWl/*»ff*>n&^ 

©T. flW&Sft*H«flMt©«EE*. 

a. 

.[0 0 0 3] ffi*, ;i©ffi©*«7\:^ggT'te, HSU 
©TFT£«j£-r*¥*#Ji£©IBJKra:. 5 s - 

3&«8UiSftT*D. £ ft e>©Biff*S i©R5] 
©ffilittffilAtf 1 0 0 0 nmiKCft^. 8oT, -ft 

3£3ftT^*. 
[0 0 0 4] 

uj; 5 trans] -©awmm^ge 

cofcj&ictt. wmvyrzmmitis-D-D. mm 
(fin*.. *b*ic*^t, 



(3) 

4 

*j£tf*> HiJ&tffiftTagttt*. 
[0 0 0 5] Wfcii9&0tt#*IW**M£afctt-5£, © 

* tr y ^■fcKMBfls-ra ^*nT±jfi bfcwie**^ 0 
war*fc«>©««*ai« - r*©*<ffl»»ca:*tt>'5iBi 

«r*JiiHwe*R©*®t:ttiHiia*t^i;. jnnKKcaa 
*««Rtf"t©±ic»usan*i!fimoaiBfcEiia««* 

[0006] #^tt±&©raHj&fc«*fcSftfc , fe© 

20 T»D. LfrfcBJlitt 

[0007] ■ •- 

[p«*»*-r*fe»flP-*»3 (i) *fBw©.««3t* . 

. S«tt±E»»*«ft^-&fc«>fZ» .S«±JCRtf5ftfc 

»ih7>yx^t, mtmmhyy^x^iD^mwm 

Igh7>yx^ ©¥##« t ffiEB*«& tow ti*e 
30 *K£tfUTBH*&ftfc«*©E*£» iWfB*SI F 7 > 

S<it)100E«!©®«TT, BtifBiilJih7>v ! X^ 
©^iJfttJf © F U-f >«B«tl»E4>l8]««Rit 

fc«fitr**i 3>^^ F*-;u 
t-rs. 

[0 0 0 8] **MO«H3t^S«fc«tntf. 

«fcoTft#Kftirr*;i£*<pJtl£fc*. fit, &3 

^ □ ^ £ i€ -5 d £ T # -5 . 
[0 0 0 9] ^fc, M<ifel^S^©SlTTS 
1 3>^i? K*-;^ffl?lt5fflT, mi3>^^h^ 

-;U©7fffif'J;0§HS©^Pffl*JC^«irj:[H]fi?:^ 

^tiyv&wzis-iz'tjozt&'simttiQR-omn.ft 
50 m^m<Dm^^m\zini^^^mo)m^m 
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[0010] «±©^p{c, *5SM©«a3tt ! ¥8«t«t 

[0 0 11] (2) *1930tMfSi©-fflliT' 
tt, mFfBfgl 3>** htfj-jKBgtt, ifflE JI 
£IWEH*««£**ia«K«lirr*SS2:3>*2 b# 

[0012] ^(Dmmz&nu, *fflmnm\z&K>%2 
rt<Dm±tt3.%. sfc, lei zi>9i? h*— ^©gsjg 

[0013] ( 3 ) #5B9!©*a«fc¥£*©fi&©tt«T 

E8K h 5 >5>X*©¥*ft:Ji©V-*«*fc:*aKJfc 
^ $ tl £ 7* - * iBT 'It <0 . bu Et- * « © HU 

[0014] ^©n«fc<tntf, #n*ranffi«i;:gi 

[0 0 15] (4) MomMTfc; 

hfr-^Miv li&Ex-**£ifflE£2E*a*3£Srr* 
jS&icems ns ri^MS L 

[0 0 16] Z.<DmtfHZ&tl\i, x-^^t^fi^*^ 
^-rSjfi«|{CEMLfc©T, Jttt«j£l»fH«rtT, Eft 
KoaSt^i;*l3fliQ*fii*T#, H^«®#ifit**5lt 

-2>^tf> ^ffls^i^- \z ft o z t ofinjm £.izq* fc&m 

[0017] (5) sfc. fl&©»«T«, HtrfemscoE 
8S© 5 l^©Ei(i, wtex-^^tc^b 

TXSUTEHSnaMR&ftU flttEipnnWIJItt 

[0018] ;r©«tfic«fcntf, tpmmmmitT-?® 
*e^©«imbK:Sf-£-ra£i*»T**. 

[0 0 19] (6) SS'fc. HUf24'W#*B©BfrfB*a 

*tiBoTE«snfcsas»K, me* mivvii^me 

[0 0 2 0] i!©8£fi£KJ:ntf> &&(D} t U'(>m®£ 

wmnm£z&m?2>3>?? H*-^«kD/h«fciB2 

h*-^££g||(cftofcJSaEgBl;:EM-f 5© 
T\ ^^#jfi©#li^giP^«^lS34t^(D^{SMbt3 



(4) 

Ei^Bt©aaiic*i;4iHiia*fi»-r*^t*«T* 

[0 0 2 1 ] (7) sec. liM3i62:j>** 

[0 0 2 2] d©«^(cj;ntf, 82 
±fcfctt*E|6]«©HOfc«fc5*ie«£ftH*«»::fe& 

io [0 0 2 3] (8) «©»ttTW\ ME^n** 

So 

[0 0 2 4] C©«riElC«kn«, f-^ITT#I*l 

[0 0 2 5] ( 9 ) #5S9i©*a3fc4*8«©fl!©*«-C 
«, «lE*»©Ett©3%4>fc<£%>l-p©El»«:. ffi 

AftEfSl 3>*i7 h*-;W©M«ta»tTKftbTV»* 

[0 0 2 6] C©ffi«£-J:fttf. ft*©HU 

a>** h*— ;i<©1IMt£9t*T£&lsTb> 
3©T\ 8SBtt*ffftb'a-3j.Bffllt©*ffiK:£i;'S 

[0 0 2 7] (10)-.*M©fI)tfgIffli©li^ 

nm£ttnmmnM£<DWi.2 3>5'? h*-;i/©s$<t 

30 [0 0 2 8] £©IB«K:«fcfttf, il3>?^l>*- ;u 
©IgJgcT. ElRim©«iBK£U*iaA£ffi*-r*££*» 

[0 0 2 9] (11) *»K©m^[3t^fi11©ffi©J8* 

EM 2 m lr» 5 Z £ *<&Wl £ T % . 
[0 0 3 0] £©»«fc«fcntf. >flHMMMtt. 

40 #m-r*c:t*«-p€r*. *M«©T«©*fce 

[0 0 3 1] (1 2) ffi©»«Ttt. HfFfBSg2n>*? 

[0032] ;i©#§j£»c<fcntf. *23^^h*-* 
50 »isiE«*nT^*©T. jB2a>^^ h*-;u*«n?L 
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[oo33] (i3) m<Dmmx\$. Mtmmmmiz. 

t h -as \z m wamm * it l t a*a e nt » % . 
[0034] zommzztuf. f-zmz^-oTzmft 
mmza^x. Hu-f >i«*^jii8snfe 

5. Sot, x-**K»o&a£tt««fc ! fe, ft#«fc 
[0 0 3 5] (14) *58W©«^3tt^S*©fl&©SB« 

[0 0 3 6] ^CfiftKinU )fifttt©#«IBIfr£& 

>>>7>?<D*7W.mz&ft2> ft&ifiiMtr s . n 

[0 0 3 7] (15 ) .ffi©ffi«T'tt> ffiG^m#«ff 
tt. iWEifi^«.«©-a5**^SKfe.-5.fe:«ricbT*>«fc... 

1^. ... 

[0 0 3 8] crofliricfctntf, W;tt;fH£«ff«jWg 

te*©ais©ii5 1) st>i£i%<D7 v-i * > h-rntc <t 

o. n%.X¥ms<D*&z*im\zig.M-Tz>z\£tf-eg 
-a. 

[0039] (i 6) mttTmmm\*. w-m 
mz^xm^-^mz^xmxs^m^^^ mm 

[0 0 4 0] d©«^c«tntf, x-^JStcta^T^^ 



(5) 

# 

[0 0 4 1] (17) S6i:. ite$llf». fitt 

-*gg(C«io fcflffiKfcHTffe* , tfrffix-^ttOtHW 
di, ffil3#M«©«Wc£, (ttlfBx-^gMc&oT 
MOt5 + P B ^m»gP^©*lWmt©p B 1{Ctt, Wd<Wc 

[0 0 4 2] ^©^fjjttCitttf. -*t©»£©5*>*frti] 

mx~m<Dmmrsimtti.z. z.z.x-mzmmmn^ 

fiBfeSnTAl (7)1^-0 A) Bt*<f«Jffl4n*3&», A 

ic±D*KN^>^7.^©ji?tsfTo/c«^tc« > mm 
M\zttLxmmLTz®Myt j $>mQm*y ; -'S?i&<Dton 

(IPS. «Kh^>vX*(CBT&#J©«M) 
*;H»«-^-t-0|»»«*fcSoTb*5|pUa«:5l*iei 

flU*, ■r- I -^«i;0t)*iJ£©^»«ffi<h4'P B 1 
[0 0 4 3] U -8 V 3 £ ^IW.tlX, MEDX . 

*«■ ©*ge» k mt3 s nx t £ -5 tc l, x & <t 

[0 0 4 4] C©=to(C«fi£TtX«. 

30 »sK-r*^t*«T*s. cnicj:D, T-fmtmmn 

ffii©P B 1©^^SSrffi*/hS<-r-5^t*«T€?-5. d 
[0 0 4 5] (19) *»9!©«»tt¥i£«©te©ffi« 

[0 0 4 6] ^©«isc«t-ntf, ¥**«i:a^mffi<t 
40 [0047] (2 o) 3 mftefg i 3>^^ h*- 

)VmmzftLXttm£i3.ZflLBlzM&LZtlZ>Z\£&¥fWL 
£-?Z>o 

[0048] z.<Dffimz£tas. &mwgk\z&%f$i.m& 

tf.ZT-2&\ZftLXtEtilimiZ-rz>Z\£tfX'2. 
[0 0 4 9] (2 1) 3 Sic. WIB¥#ftS©T*lr. 
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[0 0 5 0] i©#|j6£{: <tntt\ ¥#ft:Stt*4^tr» 
[0 0 5 1 ] (2 2) *56W©«10«ia3t^S5«tt, * 

a«»tt**-r«3tttO*M*«Jlt. fufB^-^tc 
«T»iSSn*aE3tglt. IMEf-i'iOMTT, hu 
[0 0 5 2] £©flMIH;:J:fttt\ aE#fflti#a*£*ir 

[0.0 5 3]-*56M©^0<t5tt^ffl&«teOfiJ#tt. 

.*K.Kwr*^*fi©.»ffi3&».e.w6.3&>jc$ft*.... •• - .. 

[0054], 

[0055] (mmmmm) *58"fltc«t*«^*s 

*6H4*#ll,TIM!t4. Bill. ««3tt*»««D 

h >j ^^tt»r»fiKsnfca» 

©H*{Ci5tt<l>&g*^ E»*O«MBIsII»T*0. 0 
2tt. •T-**. I$«l^*5M$ntTF 
T7U'f««©ffiBtt-r*«»©H3tf»©¥iiiBn?* 
0. 03 11 02OA-A' WITS?., ft, 03IC 

H©¥iS/t^-> (0 4 (a) ) SJtifcWfcfcttaTili 
/t*-> (04 (b) ) tJtULT^-T. #*SRtfj£ 
SSI©-gf^ffi^:LT^T¥ffi0T$).5o 

[0056] Biicfc^T, *$iraftic£tt«ma% 

nfc*ft©li*tt. I*ifi9a*l(H»t4fc»©TF 

T3 o**»j«*nTfeo. nifcfa^atflH&sn*^-* 

x-^«6 atC^^iitTB^ft^S 1. S2. 



(6) 

/0 

3 £LT*>a^. TFT3 0©y 

-fS>^T, tS8 3aCSiflfGl. G2, G 

*. IMl9a(l TFT 3 OfflKW>ICt«»l: 
SfttSnT*S0, X^7f>^fT**5TFT30?: 
-J&«IIII«H-*0^-f y U * Z. t lc<fc 0 . x-* 
^6 a tl^Bfifl'^S 1 , S2, Sn£ 

sntt. Miosis («a?-r«). ic*i«an*:»rti« 
« (i&arts) t©nT-fe»iiB«i#sn*. 
Ensn$n-5*EEi^^;nc«t D^m^wBBipj^ff*^ 

• / -7U-* V -i h^E-h* T*n& TOD^nfc* 
y i?^— h*T**ltt\ WHllSftiWiffifcfcDTAlWt© 

t, «f*»3 b©-+-«?e*.*«F*«»t<OMT?!.:««#:: 

.. 9a©a/±tt, y-x«ndtEnun3nfe«f.KJ;0fc.3tff- 
±o. {smtttttstc&s^n. 3>h5^hJto*^ 

30 [0 0 5 7] 021C&HT. lS7t*gIC5TFT71/ 

-f*«±Ctt. 7h>J^XKk:lljR0!)39iA:'B*fHI9 
a (*M9a' (C J; 0**^3*1X^4) ^tSttS> 
m*0, I$fl9 a«©«^l:&4iSoTf- 

?i6a, jt*»3 aa^«a»3 b*»iatte.nT^ 
-a. iifi9aii ^wmn.mv>-mitm&-rz>'%\ 

R^23>^i^ b*-Jl,8 b^tt¥iMl a© 
-^6aH i33>?^h*-^5^lt^Uy 

mzn^mizmmztiT^z. ^utiuo^ 

tft^Kla' (0<p;feT9©£4iit©fI«) left 
(^■r-5J:^tC^S^3 a*igBg$nT43t9, ^*«l3a 
tty-hmffitL-T^I-^o d©J:5»c, $Si3a 
if-^i6 atW^ST-SfimiCtt*^, ^**)im 
mi a' CSSIS3 a*ty-hmffi<i:LT#|6jES£n 
fcTFT 3 0^S(^nt^5tii3 btt. ^SH3 
aiMA^aO, ^^3 a tMfrLTetiifilS^ 

50 ^^6 alr»oTBft-r-5.H^lCgiaT^m3n>^^ 



I' 



(7) 

// 

[0 0 5 8] 0 21:^^1, 0+*i»T*Ufc1H«tt« 
llXil 1 aT*0, H0j&l*3te*l 1 att*fc< 
tfcTFT 3 0©fl*i 1 aOTffllcEHSftTH 
±rjA#WfcttH2K*v>T, fflX^Kl 1 att 

fiE^nt*t). d©«||£©«^C«t»3#TFT©5 L +* 
JUKI a* S^OiMl^^TFTTU'lM^ 

ate^^MfC^-f J:?tc. i«S3al:^fc*|Sl 

7*-*tt6 afci&ofc^fijKSKT*— a© 

^3 aRtff-^H6 at»^Tft>«rOT*«r*-T-ttJC 
ffiKbT»riELTt>fi^. Sfc. *lX3ttRl 1 a«. 
Bf!i«B9 a#THJ**ttK»R»j*3n&H**S 

1 1 a*£*ttfcB£ s j"*E-fcfc;«kD.TFT3 0 ©Klb .- 

[0059] *mw»&c\±mz* h* wt-ymm 1 .e t- 
. s&.i Wi«ti8 0 «il»i;git.5i.i3>?^,. ., : 

h*-;|/8all x— aTKigtfSnTfcO., S§ 
1 * M*« J| 8 0 £ HfjtSffi 9 a £: $r«^W Kftttf 3 

i23>^^ h*-;u8 bit, mmmt^-^me a 
-^^e»^^&^©^2 4 , r B i^*H i 8 o^Manx 

12 4>nifI18 0(l ««i3 bf-fcttS^ 
tplWMIJIl 8 0i§«!3 bt(S. x-^^6aT(C 

»ttsftfcn>3'£ h*— jh 8 atc^offlstcmmw 

h*-)l8 ai«JnfcT-^i6 aT©S«Tf- 
3^6 a t^TSitftffi^T'. ffll h*-;U 
8 a£iBtt-5<fc5lcSttT^fi£;*nT43D. 2gS*l3 b 40 

[0 0 6 0] H2atfH3©WffiHIC*-r«kpt 
ftWIIla' 14. £$^3 a tf-^JI6 a ©32 
IS<B«lC»tf:bTiB«SnT^*. Sfe*»*lla4> 

d. ftiSV-7**l b. 

M«V-^M1 d. ft««V-X««l b. iPv* so 
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A? 

la', ffiigg h* U-f >ffii£ 1 c RZtmi&g. K U 
-f 1 e tt^S^ 3 a £SEA/e--:#ffl!lC®tf 

««lb^El$n. ffi#ffll;:iitf-5x-*»6 a©T 

f u-r >m« i c tisss k u-i >mm 1 e 

**E«SnTH*. SSK. KJift h* U-f >*« 1 e tt 
fgia>*^ ^-;P8a^LT«l*fl«tI8 0 
K«§t«fcS&IBSn, ^i«1«ti8 0(i I23> 
h*-;U8 b.£^LTiB*««9 afcS&HESft, i« 
1SV-^«*1 dtt$B3:n>*£ hJfc-^5£4M,T 
6 al:taWl:g^$nTU5. C©J;5ic# 
S*iB«ifc*x— alCtSSi^t^iay^ 
2 h*-;U8 atf 3a>^i? h#-;U 5 
fe. h/Jx-;Hcj:SMP^©fiT^I»<^t^ 

©3t ©ft A * I* <* £ £ *<T $ * . 

[0061] %.\zm3<D&mm\zm?£5\z\ mn.ytm 
i ot, z.nizttfa&m2ft2>mwfcMfaMz o 

«ATt»5. TFT7Hffll O(i; 
■ ^Jtf 7 ?*Ip]S«2 0 . -, 

it. «A.tf^5^*«*SK*.S*>-6tt*..»T.P.T7i' 
.'flSl-O ICH, 9.a#ttfr&«LT&0, j?-© 

E«l 6^1S:tt6nT^S. H*«®9..a«0i|*_fc£. 
I TO (Indium Tin Oxide) mfciZomwmn&mfrZ 

[0 0 6 2] ttfi£«2 OlCfi. -tO^Bfcfto 

T*ffa*ffi2 lAtR^6nTiD. ^©Tffltete. ^h* 

tt&nr^*. *fi^ti2 lttfliAtf, i to«&£© 

[0 0 6 3] TFT7KS«1 0 (Ctt, #SJg*@9 
a ICgSMrf Steele. &H^«@9 a^7.-f -y^>^S<J 
iinBI^^yf>^fflTFT3 0 "~>ttTl<> 

[0 0 6 4] *H^]Sfi 2 o tr«, MtC0 3 Ir^f-t 5 

mzm^r^^oiz, z.<n%i2mftm2 3m\z& 

0, *ffrS«2 0©{B9*^AI*3t*«H*X'f 7f>^ffl 
T F T 3 0 ©#^frS 1 a ©^^ *;KH* la'-f>, 1 
m&V-zm&l bSl^fiSfth'U'f >ffl^l c^^O 
ft^;Hiia' oi»I*i:ffAf4:ittftt». 

SS2jg3tR2 3(2. n>h^xhit©^±. 
- 7 ^ L£^£Kfctt.5£#©?gfeiajjtft £ 
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[0 0 6 5] £0j:5K:ttjEft3tl. I*tl9at*f|i] 

mm.2 1 i*«»is-r*«j:5»cEii3nfcTFT7i^f* 
sn, Mi5o*«$ns. tai5on mmn 

Rtf2 2fc«fcDffij£©ElS]ttlB«:i5. %lil5 0ll 
#J*«-«Xl2$cfflS©*-?7V y 

[0 0 6 6] 5SfcH3t:*-r<t'5K:, BSRXf y^>^ 
ffiTFT 3 0l;&*^|5lt2.fiI!l*^TTFT7l/'f 
Ifil 0 t&mmx-l 7f>^fflTFT3 0 

«. mijS^i 1 a^tt^nxi^. sbimsu 

^» » Cr (i7DA) . W (9>>?7.7-» . Ta 20 
(9>9M i'Mo ( ; E'Jt/7 i » RtfPb'(i) 

aic j: yy . . sb 1 asftui-i .1 a *«««a.nfcj3 « 

IBlXftKl 1 a,ri*«£.nx(^5© . 
T TFT7WSS1 0Mfr&OKtt%«ftt%£#U . 
Tiiebtt^I^X-f 7f>^fflTFT3 0©f:t* 
;UfR«la' ^tei8SV-XM«l b. «a*H'U-f> 
IIBttl cKAtfTS^ffiSfc&KB&CiltJ&tTfr. %\Z 30 

FT 3 Q<D¥f&&$tfctZ>Z.tm2.\i^ 
[0 0 6 7] mz. SB 1 jg%K 1 1 a tfcROiB**^ 

tt<=>nx^<5. t«I6«»i 2tt.'ia*^'f y^>^ffl 

T F T 3 0 fcEtfiK-fS^ttS laBl Jgftffi 1 1 a 

tC, TttfftftR 1 2 tt. TFT7WSSl0ffliIl: 
^fiK^ns^tiCiO. i$X^7f>i/fflTFT30 
Ofc«)OT«iltbT©*««:%>frr<5. En*., TFT 40 
7WSS1 0*iB©W«B#lc*3tt*^*i^, 

{b*i»jh-r**isi*wr*. t^^i^i 2«, «*. 

tf. NSG (y>K-yh>'jy-h^77) . PSG 
CJ >y'jy-h^7X) . BSG (#n>->'jy-h 
^7A) . BPSG (*0>'J >v'jy- ft 

Z*mz®i<Z.thT'ZZ>* so 
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[0 0 6 8] m21kT$mZ \Z7fi? £o\Z, $f!83at 
|S|— ©S»«tt3|?>j->'J3>BI*»5&*«*»3 btt-t© 
T«K*S^T. **ftllafflFl"f>«*le^68 

»»**-ra. ilftKiD, TFT 3 Q*mtfLTZ>?- 
0S»*t4ut)J«T*4. IK, 3 b ©-§B« 

^-©±{W(c*Dt^Tm i 4>mwM 8 o (D-mznvx, 

jBlHIRI»fiiRR8 1 £tf-LT*fftiEB2nT^3. ~© 

ft*«g*7 OJMfSut^S. £©<fc3k:, 
«»R3 b©~F«©*fce>-f. £«I3 b©±{BiJ(Cfe. 

mm^m7 oz±L&m\zmmT2z><Dx\ mzntcmx. 

«**#S&fJfflUT#«S*7 o 
[0 0 6 9] '(«, *SUfi»ffiT«j63tE*3 b tra-Ht*» 

[B|-lTtill3 b *»dtT?#fcV>»£ttV ^iS^SfC 

" flIAtfSBl JtftBIl 1 a^ilgiMfflCSEttLT 
ftIUTfefiK-CO«#,. »HX«iCJB 1 X3ttR 1 1.' 
a t SB 2 §lt®*tM«l:iSt^i 5 \ZfrZ 

ffl&Hlfe (HAtl ^36i»B»iatt.._x-^i»«»lHl!S 

AW^ntt^fc*, sBi^»*ffii fatf+n** 

[0 0 7 0] *^Jfi»ffi-e»i«ftCH2&lfH3K*'r«J: 
5tC, SB 1 ny$>? h*-^8 ait. ^BWfC^T^- 

aCafc*ffiltfcBB?LSnTtr>4. lot, 
«S3 a^*i^3 b£«$j£T5iS«tt©xPU y'Jn>I 
©T«i±«i:**fiit*¥*#i 1 a tW, 1 
118 0 P>^^7 h*-;P8 a*^ffi 

LTfe. x-^«i6 aizfe^Tfctfzmytm&zmmi, 

T, ^*^3 a^#*^3 b^|#l h*-;W8 
(a) tcS£*LT^1\ 

[0 0 7 1 ] (S(C04 (b) (C^LfcJt^jroct^iC, 
T-^i6a' CfifcoT^fcHj£3M63 a* ^7><t§ 
ii3b' a»tJ6«^TE«3nfc««C. ?Bia> 
^^h*-;i8a' ^^?fr?.«^{C«. IB13>^;7 
K*-^8a' %miZ>£o\Z®m&3 b* ^^S^3 
a' SrSBl 3>^^7 H^-^8 a' CDffl DT-fgn$#-5 

b' ^S83a' ©B»«a«JiH5rttfc»E<fc0. E^ 



2001-3311 25 (P200 1 -3 3 11 2 5 A) 



(9) 

15 

a' Jjm<Dmft.mm<D$ZVJ' tt. El 4 (a) fc^Lfc* 

t>*S<&* (BP*. W >W) „ En*, Jt««tJt« 
LT, **«fi»ffi-Ctt. 3 a £ft©>!tftffi4£©41 

W^<Ttt&ft£t*#B*®PinfHJtej£lf 5 c 

[0 0 7 2] £Ac. 04 (a) t£;ST<fc 3 Kx— **I6 
a#fl©fl»fc«tf 3 a#fa©i&7tffiJ£©XaSI$ 

Til 3>^i7 h*-;U8 a 3 £T, 10 

5§iH3 b©#ftlC@HLT^-n<=>©±;5' (EfrHl 

tftS. ■*OBBD««jo»6*IBllxTV»S. 3© 

fc*. In>^i; h*-;i/8 a^W?L-T?>ittC<t.D 

*i;*^aau^iHi!!io«»*ss*WKfi«'x?*s. -© 

«fc 5 KB5ii«ffi 9 a^jfit*3tt-5BBl6lMl 6Sffi©[H£) 
)1JP£*|— ftT-#-5. 3©fcim, tti&JI 5 0 ©E|pJ^F& 20- 

sfiitts. • • • . •-• 

[0 0 7 3T3CK*fc, ^S^3 b©«»3 aicifto 

-it*©.gti*?*iu.^^mi^»««l f fcttfaEH.S.v c- 

.£ 2 gltlil l-MlI.l .f &te«fc.D«3SpJ.tefcft •: - 

ffl^S7 0£if*:T-#5. . 

[0 0 7 4] *fc*mt»ffiT-fiH2K:*bfcJ:3k:, 
12 h^-JU8 b«. ¥ffiWfc:JIXj££*i3 a 

{C^ofc&B3il©i£ftffi«©5*ffiB!Mrr<5>2#©x- 30 

a|BJ©H«**KH17LanTt»4. $ 
2iy*?>7 h*-;U8 b±JCt5tj-^ffilp]Kl 6 ©HA 

*^iSKEBS-tt-*^a:**-C**. iiniCfcO, 12 a 
h*-;i,8 b±tci5ttSE|6]Bgl 6S®©Gaotc 

So 

[0 0 7 5] C©d:5tC*^ffi^ffiT*«. ^2ZJ>^i7 
h*-;U8 b©IS?U£BlC^T©gEfegteii;<, Sill 40 

«T<&n«, 4«©fi:a<d2a>^i7 h*-;U8 b£ 

[0 0 7 6] d©fc*6*SISg^T^ 123>^^h 
*-;U8 b£i£ftSl3 blcm^^feei'B§?LT^cttr 
cfcO. *2a>^^h*-;P8b*«l«?LSnfc3Piii«l« 

[0 0 7 7] ft, 7 0 4-©-©^«^K<t LT 

ottft«R2(t mumitm\z & o #u ->«j 3 >«±k: 

W^n^TFT 3 0©y-hSfi^KICte^e>^^© so 



IS 

t*. »<i.o«wm©i«»ittr2»^i:*«T#, te©^ 

*ffli<hLT©HJir^^8 l»|gtli2^1i 

[0078] w±©<fc?n, *m.mwwkv>m%9t^ : &w. 

4ElRlBtl 6©SBC^IiJ^IHJifi^i;-5^tH«t-5 

<T3>h7X hJt*^<. 7U<7*- =f— *K i7 
07, 1 — i7^©S^Fft©teM£nfci5Sffi©B#g^. 

[0 0 7 9] ffiX03t*^T. Bsnx-f y^ysfmr 

FT3 0H LDD (Lighty. DopedDrain) »jfi£*U 
T£D, iS!3 a, 3 a^£©«#»Cj; 0 

a' . £ffi*§i3 atWftil ai£iftt^it»i 
2. f-^IS6a; ¥##11 a©<SJiSy-X«l«l 
b h'H >Wrc 1 a ©iftgg 

lr>*.- S«S h* l?T->«fitt 1 e (IB, «!8c©B^mffi9 
a © 5 * ©2* ir^ MB- 1 4> ffl#ttfli 8-0&*tb 

x**s nx \»&»*mMmm-iM.mz.&i7r<$i*&2s ■ ■■• 

tt. A l h:«©££ : 
. Sift £©J63ttt-flr3»«lt.<!!3J»g!^ 6 «U££ nxfe> 5 .... 
[0 0 8 0]. 3 a fttf g*» 3 b ±KK1* ^.tlfc 

[0081] mi«w«e^8 i±tr«,- m>3?i' 
ntzmi tptnmnms ot, a^^h^-jusas 

^LTti83bt8i$nfcf2tiaili 1 8 0 t 

[0 0 8 2] »1^118 0±l;(t 12 1^^ 
«4At»j«*nTH5. 2 MIBH&ttBI 4 _h 13 «. x- 

«*K4KHft3nfc*3n>**>*-^5£tf UX 
iSigg H W4 >ffi^ 1 d £«S[«H;S«SftX(,»*. 

[0 0 8 3] SIC, t-?86 aROf^2Hra«i&184 
±irti. tflii§8 0-,©|g2 n>^i7 

8 b ^ nfcje 3 nmieftgt 7 d?^^ s nx i» *. 

m2n>^i7 h^-;i,8 b^Lt, lifi9al^ 

i"fw*«»8 oic*a»ic»asnxt»*. b*«s 

9ati. 3©i^lC«fiESnfcm3SH^K7©±B 
IC^tte>nT^^-5o 
[0 0 8 4] il^7f>yfflTFT3 0 «, 
<«±j^©J:^tCLDD^ig$rKF^^ fiigSV-^® 
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« i bRzfi&&m k v-i >m® i c \z^mvoo)ft%&& 

*S H l"f >«* 1 e ?:^EJcT-5-fe;P7 75^ >3J©T 

[0 0 8 5] *fc*njfi»f8Ttt, mm^y^>ifm 

TFT 3 0(D^fi^3 a©— S&a»e>fc*y-h««Si(5 

dRztmm&FU't >mt$.i em\z 1 

<B©^ESLfc->>ft\^ft J - hffimt bfc*^ ^ttb© io 

*«TS*. cn60if-Mt©'M< fcfc 1<B£LD 
[0 0 8 6] #fCSB 1 *m*«j| 8 0 fCO(^THfCiK91 

t5. ' '20 

[0 0 8 7] 02 SOT3 K^T .£ o K. SBl ^^tl " 
JT8 0 tt. -¥3J#JI 1 a'£B*SS.9 a toiaic^ft b 

1 3 ft 8..a SOT 2 3 5 ;h )l-8 b : 

..*«abx«a«m«irr*». - .■ . *-.x^ . ... -.:•<., 

[0 0.8 8] Hfg«ffi9 a*6#lMl a . 

MbOg5^/hS<TfS. 1P^. — 0©3>ftft 
h*-;u£H§?LT xy^>^i$©ajRjfca« so 

*ii a\z&rtz>$*gmi&ffi±-r?>jttb\z\t, z\y$ 

ft H*-;K0g*/hS<T?*4 K^-fx.y^>ft'£5£tt 1 

aSTM7L-r-5<fc3trXSSriaS*atf^:^/i^. 

tt, K5^x^>^fc«fc*£#ttttl»jhflJ©l»fc8<Jifc 

[0 0 8 9] ^n«C»UT*IM(S»«Ttt. B$li9 
aX^*»!6HU-f e*2t>©iS5llttJBl3> "o 

ft ft h*-;U8 a^23>^? b*-;U8 bt:<l:0 

«^-rn««t^©T% :nef in>^?h*-^8a 

ftl;:«fc9Bi?LT5£<ha^ftg,h&3©T-&5. ^^(i. 

tho^v h^y^>i/\z^omn-r?>mm^m 
<-rz>z.ttfpjmtts.z>(DT'$>z>o si, SBi3>ftft 

h*-;U8 a&OT2 3>ftft h*-;P8 b(C*>*. ^ 
^©^-/1-£tttt5/ti£>l;:, b*7-f X-y^ft^lCft 

hx-y^>^^ff^<J:5lcLTfeJ;^. fiLt 



a&OT2n>ftft h*-;U8 b©g£**/h£ <T 

tr, ssi n>ftft h^-^8 atc&tt&sBi >^n««H 
8 o ommizm^n^m^ma^'i^ <xmts<D 

T\ -€-<D±^Hfi[§-r-51i^mffi9 a<D^H^lt-5¥ 

sfls*i«en$tt?>. sk. SB2n>ftft h^— jus bic 
z<Tmts<DX\ z\<Dwmmm9 a<Dffift\ztmz>¥-tB 

IMI8 1 &»<^i"4ClttJ;0, SB2n>ft 
ft h 8 b ©g£3gfc/hS < iH*^>. 

[0090] sb 1 <pm**ji 8 o <DR»mt£tmt lt 

MtJbSTi, Cr, W, Ta, MoRI/Pb^^> 

»fl9a&Mt2, I TOI*i#«ttLT ! bK»ji&& 
«j&«JBft-r*££tt&<^fc«>. SB2n>ftft b*-;u8 
b*^UTJBl+W#«)18 0XtfH*««9 aWT& 
»K«3SW«:ttlttA«tns. fflU SB 1 *P B l*mJI 8 0 
tt, il**tt©#UvU:3>Kj&*S»j«bTfcJ;^. C© 

W8 1 £©P^T^KJ;.§A H \sZtf&$ihlZ< <te2>- 

©T\ 2 7V.>7p5±lZ'&iLV.. . , r ' • 

[ 0 0 9 .1 ] * fcv SB 1 4>m«MM8t]Q ©KJPtt.. «*. 
tf 5 0 nmfti5 0 0 nmOTSSfT-SWaWSb.. . 
I*. ^1 ^P B 1#«*8 0OKJP**S 0 nmfiST^n 
tf. Sjg7 P n-t7;{C*5^-5|g2=l>ftft h7f:-;U8 b© 
H?L«ffc^*tfe»t*?Ifl6ttttft<&t), Jfc5 0 0 nm 

s« 1 4>p B i^se 8 o ««m^M)i^^©^i»^ 

£»fi£-ftt«. ^M^tBPfl*e»^t©x-y5 1 >ft'(r43 

[0092] u±izmxx^mmmx\,m\z, sb i t> 
rmmm 8 o sot 2 *mmmm isou jg^ttt©* 

«BtT?**J«*^«Bi*»6&*. tot, Mft&&2 
0±tCab-5>m2ii7tK2 3StfTFT7WI«l 0± 

tc*<sx-^^6 a©*&e.-r, iifr^isoK 

OT2f flitl 1 8 OlCcktK TFT30©ft^ 
»|6]»«2 Offld^e^^J^AMTt^AltbTt). h^> 

v?xft^tt©^{b5:i»ihT'#-i). ^©^«e>**ig^ii© 

^©$0<^^^A»^^AW^n-5a^JC#^T*-S)<, 

[0093] wiz^ffimmxiz. z.<D£o\zmyt\ie> 
% 1 wsmnm 8 0 rot 2 'pmmmm 1 8 0 ti, &m 
m © h □ mm<n -» * s^r ^ «t 5 ic m& tc a nx 
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tz*b\Z.7-$%k 6 b ©ips£j£&TJ£f£ Lft < T fc<k 
[0 0 9 4] ^CT«»1C. H2tCjR-r±5fCx-^« 
6 a£»ofcfcH*<DjB3fcffi*Ttt. t 1 -*!! 6 a (DiH 
Wdi, «a«3 b©^lUaR»©BWc t. JB2 4>M4I 
Wfl 8 0©(iWmi:(DKI:tt. Wd<Wc<Wra)i?i 

H, TFT7WIS1 0±{Ci5^Tx-^^6 aRtf io 

^2 4>PpW«)ii 8 o t^o=.m<omm^mtui>. 

mzmKmm<DA l Bto^ftfcT*— a ©•*-(;:<*: D 
TFT 3 0©JSft£frofc*£iCte, S1gffiiC*tLT« 

it. m 1 (plHNMM 8 0 Rtffg 2 «IHWtj| 

i{Cj;0S.o^2 4 J ^««)il 8 0£x-*iSfc6 a «fc 9 

(Wd<Wm) tCPisg-T-S^iilCiD,- ±j£©$D 20 
•'SrtffiEltK«fc*£«RI*ft£**T**i"fiEoT» 7 
□ i?x^^©7-f hA^y7ffi>&©«£3tr3$£ftA»^ • •' 

KMmm&?zm&rete*ntew&<Dmmt±&m& •■ . . 

- • • •-. • ..... 

.. [ 0 0.9 5] JEfc*fc*«lt»»XSB-1ftte**!¥BBWKfi • 
T. HStttffi 9. a IZtettZy'-Zm 6.. .. 

li*«^9 atC*3lt5x-^^6 aKftofclMMim, 

a©igk^#K«£A,<!:Staft^. 
K. ^2^$1I1 8 OT2gfttg«£«5£U 5 s -* 30 
ft 6 a iili^m® 9 a 51Mto^<t o izti Z\ t 

li^T't^. :ni:±r). n>h^x hJt©«T*». 
i/DXl — =f-x h3F©*JKT&©f8££#PSWU 
it5n a p&ftm»ft^l£e£*^T€r3. 
[0 0 9 6] ft. *^!fi»!RT?tt»SU<tt, "t-ZU 

6 ats2Wfiii 8 0 t<Dmz^>^2m^m 

I4H -?-©Iffi(|55 0 0~2 0 0 0 nmt4l.i^l; 

^©.fcSftffilff&f^iiiAT, £2*ffl* 

1118011 3>^^f-*-jH8a^LT§M 40 
3 bK««SnTlr»*0-C, T-?i6atl2tP a 1# 
mi 8 0 £©F.at;:43tt£if£g»lc^t,>Tfcll/B±a* 

o^tit mxznzwm&itL^mmttMizfcu.T. m 

[0 0 9 7] a±ttMbfcH!6»JB-ett»*t<ttJBl 
*3ttHlla«. TFT7KS«l±OJ13affi^lC?l 

ntf . as 1 j|%M 1 1 a ^-S«filC@ST-#, Tife& so 



20 

ill 2^^bTmiJI^IKl 1 a±fc»lSS*l*TF 
T 3 0 ©fcttfc, m 1 2ftR 1 1 a Kfctt-Stt&gfftl;: 

iEmiII?©£m{ii!I> #fr««2 lfcft 

[0 0 9 8] (««3t*fi«0»jfi^P"feX) *K. £1 

i^Dt^K^lJT. B5&tfB6&#HRLTR91? 
5„ ZlClt. 0.5&^0 6tt=&Igt;*tt5TFT7U 
-fffi£{B'J©&II£, 1213 t|5]#(Cil2(7)A-A' Affile 

[0 0 9 9] 5fe-T0 5©XS (1) tC^Ti-ptC 5£ 
£«, ■>>j3>SS«OTFT7Hi« 
lO^fflScT-So Z\Z.X\ »*L<«N 2 (fi*) «£© 
TtStt#X»Hl!Ul.r3tt9 0 0~1 3 0 CCroffifiTSft 

lit/, afc^ttsn'-sKfi^D-t^^ijttsTFTy 
u-r mw. 1 0 (c^ u -5 3g**fcj>fc < a: § j; o \z mmm v • 

Sn3?aS(C-&t).-ti:T.. MtTFTJKaSJ 0£ 

c © j: 5 jaa s nfe t f t 7 w.<r as 1 0 o ±ffi t v. 

Ti, Cr, W, Ta, M o&tfP b^©#B-^<&Jg-> 
1 0 0~5 0 0 nmgg©BIJP, $7* b<(J^2 0 0 n 

a«1"5. «, fgliSftBil 1 a±tc, *ffiSW^ 

[0100] ^tcH 5 OH ( 2 ) It^TJ: 3 fc, ^1 
jfijtffltl la©±!C. 0iJA«. ^EEXtt^EECVDS^ 
CiOTEOS (5^h9 • WJ ■ v'J^r- 

h) ^fX, TEB (fh5 • J^-hU-h) Jtf 

X, TMOP (rh7 - - t+y - 7^X1/- 

h) fl^fJffl^t. NSG, PSG, BSC BPS 
G ft i* © -> 'J h 13 v KB. -> 'J 3 >l«^S?ft v 
'J3>«*^&ft*T«i««fflll 2*»ricr<5. COT 
ft&Se^m 1 2 ©Rff 155 0 0 m~ 2000 

[0 10 1] #IC0 5©Ig (3) (C^-r<t3lC, T* 
*gi&Rl 2©±IC. I54 50~5 5 0t. 57^L<«*«J 
5 0 O'CWtt&Wffifim^'PT-. DS»«]4 0 0~6 0 0 
cc/minWt/y^^X, y-/? >#7.!P2:ffl 
tSECVD (0iJAH E*^2O~4OPa0CV 
D) IC«tO. 7^77Xyij3yI^iiLfci, g 
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mmm%^T% $j6 o o~7 o o < c»ct*?ji~i om 

0, 7 : &;i'7 7Xy | j3>l^ < )5 0~2 0 0 nm©Jl 
$fSL<«^31 0 0 nm©Ji£<h&-3 3;T@fflj£fi 

ITU, R T A (Rapid Thermal Anneal) Srffiofc^ja 
STfc&^U I*yV|/- tf-#£ffltAfcl/~ if— 7 

[0 10 2] Z\<D^ I$X-f7f>^ITFT3 0t 
LT> n3^*;H!CDiIiI?t7W y^^fflTFT 3 0 £ io 

» , as (at*) , p (u» ts.£(Dvm7im<D^ifo 

fc, I^7f>!?fflTFT3 05:pft*;Htt 
3«&tCte, B. (#n» . Ga (#U-7A). , I n 
(-Y >i^A) ^t'(DIII«7C^CD?F^tl^«^{C<^ 

'J 31 >«| H T. ME C V D &t? (C J: 0 * 'J v U 3 

>n ^mmmmLxh^K «ecvds* 

[0 10 3] *KB5-OIg (4) KjjsT «fc"5 

9 0 0~1 3-0-0 ! COiaS;. S?*.b< ttfcj 1*0 0 0t© . . 
SflHCfc 0»»(b--r.* £ ttCt t) v m 2 0 ~ l 5 0 am - 

&Ol6ftJM( 2 fib, «**fcKftS5/'U3> 

1«3 0 nmftTlIi:»<Ml/&ai:. ffiCVD 
^iCtDiSaKftv'Ja^il (HTOI) *>SMs->'J 30 

[0104] zm&wfc*. *»flEiia©»sB. m 

3 0~ 1 5 0 nm©JP£, $f^L<li«l35~50nm 
©Jf £<i&0, *&g:SM2©JS$tt, i52 0~150n 
m©/p£, $?£L<ttiiQ3 0~ 1 0 0 nm©f$ 40 
4. 

[0105] *i;i5®ig^ (5) K^1-<fc5tc:, 7* 

15oo^i^mii f tt£2>®ft&m<¥mftm 

1 a±ilJgjSLfc&. «*iJ^«P-f^->^h*-X»^3x 
1 0 1 2/cm2fH-ytT 1 fgl^Mffi 1 f £<£ 
fitftfbLT „ 
[0 10 6] ^IC0 6»IS (6) iZ^-T^olZ. 9ff 

^>^Ig^lC<fcO> £3£i&l3 at&\Z®m&Z bZM so 
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rfcf*. MIC, ■sjtXf •>f>J'fflTFT3 0£LDD 

fcfcfcfc^n^-V^fflOT FT 

lair, ft-ffi«ISV-X«*l b&tf&SfiFUO 

fiiggT P-ft>5l~3X10l3/cm 
2 0H-Xil:T) H-yT-So ^n(Cj;0^S«3a 
T©f##IlalJ?t^H«la' 
[0107] 6 ©IS ( 7 ) tc^Tck o iz, mm 

>W ->5F>^fflTFT3 OS*ricT*JSS»SV-X«* 

1EI&3 aitlfeiO^VX^Tl/xX M6 0 0^ 
S$3 a±fC»ricUfc«,. raU< P&ifOVBSTC*©* 
iSSGtlSrSjiST (flJAfcf, P-f ^">Sr 1 ~3 X 1 0 1 5 
/cmZfflK-XiCT) .K-7"t5. iifc,. 
7f>XfflTFT3 0 5:pft^HttS«^ 
*ilal;, fi«fl[V-Xie«l b»^fi»fllHI<-f > 
ffitti c afttfK:iS«g7-x**i dai»MHH 
e €r»^-r*fc»»C. B'tt£0III*7c*07 

[o i o 8] mzmeoxm (8) (c^-rj^ic, u-^ 

±(r. «BECVDft; ^9X7C:VDtt^CJ:0iKatt 
{t->U^>i (HTOI) •■■■<»ftflS3/U-a->itft»2 0 0 • 

amis 1 *»ja-r*.^.fiw. t .c:-.©j:5tc**i»s:Jtas-- 

^itufC, E£X«*A>e>fc.5TFT7l"f£«l 0±tC 

TB)C<^|SS«l)iSrWr-5mi^*fiiitll8 l£^fi!cL- 

[0109] Wzm 6 ©IS ( 9 ) IZtfT J: 5 K> II 
+IHig«Ji8 0 tJ*»*KU-f e 

m^t. Il 3>^i? H*-;P8 aii<fi#H a*?§ 

h*-;p8 aic*fu £K>&mzn%mtz&m&£ 

Mt&te&T'li, mi 3>^i7 h*-;U8 a©^?Lt|sI«$ 
{r^2*Ppmmei 8 0t^»«l3b<!:^^T-5fc» 
©3>*£ h*-;H 8 a hfflH-fZ). ^nidcfcO, I 

[oiio] *ir0 6©xs do) ic^-r«fc^i3, m 

lim^H8 1±IC. mijg^Kl 1 a<tl^i;<, T 
i, Cr, W, Ta, MoSi^P d^O^il^Sv'J 
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>^®atcj;f3. m 1 4»F«g£«JI 8 0 ZMl&TZo in 

iisiBttc. f&2tpmmnmi 8 obMi8.-fz>o ft, in 

^CDgg 1 f PA«*Jf 8 0RtfSiI2 4>F.flM$*« 18 0±l: 

l»ihM*^LTfefi^L, iSiSS H U'f >bS^ let 
m 1 4>P<S3*imJf 8 0 ©SH^Jgjn£/h3 < ?Z>fz®\Z. W, 

i tpmmmm 8 o &i;jb 2 *p.P?m« 1 8 0 ©g 

TUtctf U->'Ja>ISI> ±Stcaa^#Mi:^ofc2H 10 
«itJW±T'^ b T t> Ji 

[0 111] '&\zm6<DX®. (11) (C^TJ:5tC, ^ 
Si3a- il«3b, ^HWffiiI8lWTM 

<k3IC, WAtf, «EXB»ECVDffi^TEOS^. 
HSrffl^T, NSG, PSG, BSC BPSG/Ji:© 

mfrt>£tz>Wi2mmi&mm4ZMi&?z> 0 ^2 mm 

g>t£#ji 0 0 ccoiisaa^ff -dt^s^,, 20 
[0112] jrk, x-^is 6 a ictt-rssi 3 3 >^ 

H*-;l/5^x-y^>^tC<i;0^2«W«e»^4. ^1 
Sr B ^i»K8 l&^i»«l8i2tll7LU-. ^©±tC5r- ..• 
^^.6.a^7./-\-7^iJ >^^(s j:.0*t)l 0-0 ~ 5 0 0-- ■ 
n.m»f$fflA 1 ^.©{£ffiJn#M8g-fc^Jlv-.U tH* Kffll -m 

[0113] g^r. S3irngfti7R^2iriiffi 

gltfLU itl:iTOg!d^;5;2)I*ll9a$ : l2 3 so 

wsgiAstnsi^cMti,. #tn©xii (i 

1) fC&^Tte. m3a>37i7 h*-;P5©M?LB$(C, 
S^3 a1=§ii3 b^lSiaillcfe^Tl^L 
7i^iH^<h^^-r?)fcJ6coa>^i7 Ill 

m&ums \^&2mmmm&4\zmm\zwiTi-tz>£& 

^-^^6 ate. i!Sl00~500 nrm $7 
£L<te£j3 0 0 nmlgl:it«l. 131^17 

«. o o~i 5 o o nmmmzmmrztj:^, £ 

fc. i2a>?? h*-;W8 ait, MJ&tt-f :t>Xyx io 
ate, ^5 0-2 0 0 nmSgOJPSfCiftfrrStcfc 

[0114] u±mwLit£o\z*mifcM&<om&7a 
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F T 3 0 1 a >J v U 3 >Tffi*Ji£T£© 

[0 115] W. K±KWbfc»ii7 r o-tX-Ctt. 

«t 5 tern 2 jiffl&ftiis 4 ^ 3 mmmmm 7 ©sa£ c 

MP&miZ£Q¥-mtLT : b&lK tWJTFTTW 

3 jing«gK 7 ©*af*^a<b*n* <fc o \z v 

TfcJi^U S82flnitgiRR4^>Tifilfi«Btl 2£|Htt 

[0116] (^2^mmm) *&mtz.&&*fs.yt¥m 
&<Dm2mmmm-e$>z>mgk ! &s<Dmmz^T, 07 

IifWM^nfcTFT7l/-fI«0ffiW 

A' «rB5erc&*.vW,. H8C:&lrVctt.-&j|*>#a# 
£&®±T-l£ia^ftg&©S©*i*£ ttSfcft,.. 
#«*f«fc»R*.J*fcSfc«&T*-a.. • . -• ••• . .. '.' • 
[0 1 L7-].H7&tfB8JZ*?£-5fcg:2l^KS,-.. 
tt, US 1 HJfiJBfcfcfcttSSS 1 .*M£ttS 8. OMf 2. 

+ra£«jii 8 o^^snxij ^-rtc, ^ia*«(cL 
inic^oxm 1 mmMmiz&vzm2 w$mm, 

SI 8 0 tgi«3 btS«^T^>fcS6©=i>5'^ 

-;n 8 aa*K?L£nT^fcn£taw«cD> ^©ffi© 

«fiKt'O^Tttmi^SI^©«^i|5|«T'*^„ 
0 7 8 (CiitiTtt. m 1 HS6^J(C#^H 2 

3 £mm<Dmi&mm\z^^T\±mm<Dmmnn%ttis. 

*ne><DWtWlz-D^T1,*g«8-tZ>. 

[0118] z.(D£oizwi2mMMmT~tz. *mmmm 

8 0' tt. t-^« 6 a fctlS 3 b tl 
2IPJ]|6fl4^LTlfe^n, i«tl7 0£M 

a.-z>®m®3 b£wamnm8 0 • t^fasjBsits 
li^x-ti). i©ssm. Wh2^mMmz£n\£> x- 

to 1 1 9] (&3nm&m) *»wc«t4*a3t*» 

e©m3H]5£^T-fe^^B B B gg©^fiElCO^T. ®9 
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g*§L iftlf A«^nfcT F T 7 l/-f ISCffiS 
A- A' IBHT?*5. M. Hi OKfc^Ttt." 

[0 12 0] ft, 0 OKfcUTWu SSlUJS 

MRCfllSH 2 R^'B 3 gt < «fR 2 SlKBttlCfllSH 

[0121] coj:5ic*33Wt»tt"ctt, *mmnm w 

8 0' ti,-x-^i»6 afc»ofc«*i»3 b" ©x~? 
afc»ofc*»k:JS2IIMIMMl4**UTa*i6 

#1 1 a ©Siigg K W-f >ffi« 1 e tfJIRSnTM* . 

f <t«*«l3b" «h£*tfalE* 
St^Ci^Tt, I^$ii3b" tt^H8 

o' t*^ifijE«s-&*e:t*<T#4. -ntcjjp^Tm 

a" '**¥ffifi9fcJ.TS*a3 b" Cf-^i6'al:^' 20 

&«a-©jfe*j;-D'MK$fcT?'t*ra#mji8 o' 

1 a*««awc*«!T^a«f-5»cia:it*fci6;-«*i»3 - 

b".Kftn*»"lt*s&S*<^<&t). SKiHSROHQ* . 

[ai22 ] f M±mw\srz&nmMm-v\z>;.&mm^$ 

[0 12 3] (fg4*:6Mg) *5fiWt«fc*«^3tt^S 
M©^4^Jg^MT*?)^ B B B SS©«fi£(CO^T. 01 30 

\msm \ 2zpmuTmwrz><. hub. ■ 

m. Iftif*«SnfcTFT7Kl« 
011 © A — A ' KttofcWBHT**. ft, B121C 

[0124] B4Hi£^^«, b 1 1 ic^tjcsh. n 

HP«*©H«1»£>E£*R3 aS^T-?«6 a£!S: 40 
t*TH*. f*(tlla(t i£«iS!8 3 a^SiST 3=k5 
trx-^SI6 a©T*(rffiar-5. B 1 2 tr^Ti 5 tc 

a £¥«#JI 1 afl5»a«V-^I«l d 
te. a©T*lC43V^Tm3 3>^i7 h*-)l 

5*^UT««WlC««SnTt»*. ¥»#Jf 1 

aoai«HW>I*l e £4>mffltJI8 0 a ti, 5* 
-?8f!6 aWT^Kfc^Tfgl h*-;U8 
a' ' ' ^^LT*aWlC«^$nT^^)„ ^©J;^J; 

¥m&m 1 a ^jg^tt©x-^^ 6 a ©T^Kges-rs 
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a £313 3>*;7 h*-;U5R^l 
i7h*-;U8a" ' * ili3a^C#|P®« 

*#WlC»J«r6Ci:fcJ:0, giftt^r-^S 6 a tc 

[0125] ¥31 1 a ©T^fctt. T%t6ftR 1 2 
^ITS1I*11 1 a«^ntl/^. SBlK3t 
Ml 1 a«x-^^6 a#|fi]&tf;£*E»3 a2r|*]fc»o 
T. VhUi/^^CWSniM. 1 a tefg 

lfiftBtl 1 aOftWCEBSnTiSD. TFT7H 

££i omfrzomvm^ mm^m^mi admits 
[0126] *rmnm soaii* u -> u a >gw>iasiBi 

MIf^MtI*^)SO, 1 a tiS^m 

l9affliPII;*^T, ^4H3 aRtXx— ^^6 ate 
»oTB§T^StcM^$n. a<tili**ffi9 
a S:*S[Wfc««f *fcJ&0;ty 77t LT©f&#££* 

1 e tmm&<D*mmmm8 o azmi^y?? h*- 

)V8 a' • ' C*^T«aWKS5lttUV 4>K#«H 8 0 
a <hia^«®9 a £Jg 2 a >2 ^ b^-;i/ 8 b tC&.t^T 

a«^Tt>. x^^>^awjt*J**^«f ra**Ji 8 o. 

a*Ktt-5CtH«tO, P>^5 h*-;^7Ll^ftc¥« 

ft. a 1 a©»IKV-Xffit 1 

d<h*«^Wlc«^T^fcfe©m3rD>^^ b*-;U5 
tfe^Tt)H«l:. +W#*H8 0 a £m-WkT*<¥m-Z 

[0 12 7] *4Sfef8»flmi, ff^tl8 0 

ai;ir«i9ii>5aisn. *-©±t3gfttt©#« 

H9 0 a6»(6tTH5. i&7ttt©3i*l8l9 0 ate, IB 
2U>^ N*-;U8 b«rlSSt»Tf 8 Oa^I 

p«t5fcj£3tEi»3 a#fiKH*£*«#«D*1.«*TI£«: 

(6]Sffitc«^$n^.sm&^©^-rn*^«mM(c^ 

4>F^*Ji8 0 a^-^ItStU. jg^tt©«« 
^9 0 a ©gltli UTS 1 7 

O^^fiKT-S^t^T-^^). CODIR, Hffl$6igU§£9 1# 

-r^^«6fc*tt(caB-r-5©T% +r B i^sH8 o atm* 

tt©««M9 0 a ifflWTU-f Lft^ISiTIf B 1« 
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JSK-TiCtCfcO. 4"WMi8 0a*TFT3 0^il 

n.^tz$>, m\ \\z.7tt 3 a si&Tttt© 

^*M9 0 a^fglMll 1 a^6Ig^n5#iiP 

[0 12 8] SI4^%IITI1 TFT3 0fflft^ 
««l'a* tt. ^4^3 a <hx-^li6 a(D3?MS5tC^ 

MaflW*©««4^K:am*£i#T#-5. JiftKiJ: 
D> »|tilM2 OWe.CA^TFTTWSSl 

o «w> e» ©R o TttcMLT. ft t>3t*«fla»$ mc < 

MKlfcSfc©. TtlCct^TFT 3 0©U— 

9 0a, 4>M**1 8 0. a , l-JSJtBS 1 1 a CDlUltC/^ . 
*->.«*aE<.»J*T«*WC J: D:.-eA»3tt!W»«JB 1 31 * ..: 
ftWk 1. 1 a t'H?JH , £-tt£tt/>ck -5 (CX5fe bT-S-S..: 

.»#&©;*«& 9 oat *mmm. i .a ©urn:* a-/ u a- u 

fl( 1 M^tm 1 1 a 3ffiT©fiat3t*».T FT7KM1 

W^ttlCWfiJT^-So 30 
[0 13 0] JMHiSWrtt.- a, 

aBfctt©»«IR9 0 a, HSiaSatBIl 1 a^lC^DTF 

ffi£«2 otcjt7 l eM^ig^^<TfcS^„ cntc^t), 

TFT7KSS1 0 <h*tftS«2 0 69 1C 

fe**Rn;:, 77-f ^ > h^f tlfci ITfc^lfi 2 

o±fcas3tBttf»fcir»&«>, 3ta«as-r*»w asm* ■ 

[0131] («!S3t*S«0^fl£«jS) JW±©=t 5 tc 

£B1 3&tfBl 4£#JSLTBl9J-r*. Si. 013 
tt, TFT7HM1 0£^©±tC^fi££tt;t#*ij5£ 
g§?t<!:#lC*rfa»£2 OfflfflA^lfcfliT^O. 0 

1 4 ti. il3©H-H' »rS0T-S-5. 

[0 13 2] 01 3Cli5HT. TFT7H1S1 0 CD 
±IC(i. ->-;M*5 2*^(DgMCftoTf§:tt<=.nT:}3 



45132001-331125 (P2001-331125A) 



28 

Rfat * -f 5 > ^T&SSf 4 c t \Z± r> ^- 6 a £|g 
®j-r^^-^^|gWi[il?§l 0 1 Ktffttf SRStttttt? 1 
0 2OTFT7KIS1 OCO-iaiCittoTKtte.nT 

jsd. ^Si®3 aizTk^m^zmiz.?^ ^>?xm%? 

4. £2*8 3 aK«l&Sn<&j£3tEfi^©ilJf**IBISfcJ4 
5fc^©& S tf. ^^KWilHlSS 1 0 4 ttfr«fc*W"Cfc 

o i sH»«*ffi«©atce-3Ti^fflijtcie^JLTfcdk 

ti. HtCTFTTWSffil OOglS-ffltCtt. H** 
*1S*©Sfi!lK8l!tt6nfc!taEi»«i!llHl8& 1 04(8*0 
fc<fc«>©»»©K»l 0 5Wt6nTt>5. 

%mmm2 o©a-±-«©^< tfe lttBfu^^T 

«, T F T 7 l/^Sfi 1 0 t»r6]M 2 0 t©f|T«« 
Wfc*ffl£4:4fc©©±T»»#l 0 6 fr'tStt <E>ttTU 
■5. fix, 0 l 4tr*TJ:-5tc. El l 3 ir^Lfcv— 

;W5 2 ta«|wii;iiws}#oM(^S«2 otf^Uz/- 

M 5 2 C i 0 T F T 7 K SS 1 0 CHf SflTft " 

5. ft. TFT7Hi«10±l;(t CftS©^^ 
SIKiblElBSl 0 l . ^SUKKjIhIBS 1 0 4i|tcjdp^T.v 
aUBcOx-** 6 a KHfcft^&Bf j£©#rf. 5 >^T*EP. 
.ftrrarU->yj *»©7:-:^i»fi a.C0f«« 

ji u^© u ? * - vms=t %mmmn \zftfi l x& . 

«^T4^U^^-^IUS§. «iSi*+^ffi«fl^©S«m 
^7t^gg©D Q pH> ^RS«***-r*fc»©«SEIsIiS# 

[0 13 3] ft±Hl*5ai 4*#RBLTIttML/fca- 

n«s»i8Ttt. f-^ummm^ 1 o 1 s^an^ii) 

03S1 0 44TFT7HI«1 0 ©±t;:!8:tt£ttfc>D 
t', iAliTAB (Tape Automated Bonding) &WL±.\Z 
USSnfcKftfflLS I tC, TFT7HHS10©M 

2 0 ©S»3tt**Aafr*«S^T FT7HSfil0ffl 
tai*3t*«ffl»-r*«Ktt**, ^JA«» TN (Twisted 
Nematic) ; E— V A (Vertical ly Al igned) ; &— 
PDL C (Polymer Dispersed Liquid Crystal) ; e— K^f 

-^7-y^^-H©g"JtC^UT, <1^7^;PA, 
7^;UA. <S7tS^C<i:^m^©^T'iBfi$n-5o 

[0134] «±tft^bfc#iiigjg*gicfctt4m»^ 
SS«, t>7-&7K<D7ni;x.t>?\zmm2tiZ>tz#>. 
3t![©f»^fgI*{R (^) G (^) B (It) ffl©7 

R GBfi»iffl«y-f 2 a-f y {7 = 7-5:^lT5r» 
^ nfe&fe©7t^W7fei: L-TS-^ ASt^ttSCi \Zt£. 

-s. fox. §%m&mrc\%. i$fa&m2 ok. 
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[fi]S«2 0±lC^fiKLTt)J;^. fe^^tt, TFT7V 
•f S«l 0±ORGB{C*f|6]T-5H^«ffi9 aTfC#7 
- V v X h « T * 7 - 7 W ; U * 1 * »j£ T * C <h *> pI 

[0 13 5] ffi, £t±KiflLfcaSI!6»IBfc*iW-*«St 
«£*t|S|*fcA8*3tt***iaia«2 0©ffi\ 
*^AWr-5 31ttbfc»^ 1 aZWittX ■ io 

^&<DT% TFT7HIS1 0 (DMfrZ Atf^fcAW 
-U *fftffl£2 0 C«^5ffl»t5±5 t LTtfi(f\'" • -T • 
••IP*.. d<0vk 5 tC*St3fc#£«£ >?x * * icJRD ft A 
,-!*T.fc, ¥8l&Jf 1 a©***;MH*4 a ^ 

TTlH'SKl 0©K®«7?©Eit*B6±-r*fci&OK . ... 
MKitfflWAR (Anti Renection)*l«Sn;fcflS3fcKS . • 
S'J^SH« L 7c 0 A R 7 ^ )V A 0 #tt*j^B t> ft < . 

ltB#(C «#(CiO, ^SJOSSitC'i^ • 

xh-?*fflMiijftsti;ai>. id- 

[0 13 6] ^a^JCiglten-SX'f v=f->9% le- 

fibtll jEA^^/SXttn^^— ffl©#'J->'J3 If- 
>TFTT&3£LTfa^L7c7^ jgXrS'tf^WTFT 
^7^7 7 7. v 'J a > T F T^©te©J£j£©T F T K 

[0 13 7] *58W©*S3t*&«tt. ±ifiU;fc#£16 

T*l:SEHWca?). 5ftgM£#ft5m5ift 
5. 

[0jB©@¥^IJiH] 

[01] *fBW©SBlHtfi»*T**«a3t*S«»C* 

^*a*as*«*«is-rs-7 h 'j^7.«©«m©gi^ 

tBHtSilfcilXf. IS^I?©#ffiiElSST**^o so 
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[0 2] SBlUjB^ffiOiSflgaKisWSx-^iB, * 
SIS, ilHlf«JnfcTFT7Hli<Offll 

[03] I2WA-A' »r®0Tfc5. 
[04] *£Jfi»ffifc*tt4g**;fttf£iE8© s FSi/ , « 

[0 5] fgli«lftmi^7&?&Ilg@©©jg7n-fe7s 
£ii-3T*fIg0 (-€-©1) T?»*. 

[0 6] minmBm\z&tf2>mik$£m<DWim7u j t7> 
<Dmffiwm\zjsrtz>mm&7iimmz-D\,'>T<D&T.m&m 

Sil-pT^TlSei (-t-0 2) T»*. 
[0 7] *|6M©SB2*as»Sg©»Jig1IK*lt47 f - 

SnftT F T7 U-f S 
«©fflgl«1-?.«&©BI^P©¥®0T*-5. 

[08] 07©a-a* mmmr-frZo 

[0 9] ^^©msHsffiPSlwiKffiSatciiltSx- 

*i§l ^an, ■*ta*i}iMsnfeTFT7U'fi 

^©ffiPS-r?>aiSc©il^i¥©¥®0T-a5-5. ; ' ' ' ' 

• [010] 09©A-A' Wf®HT*5. - ' - 

• [01 1 ] 4&nm&<Di6iik£m\Z&&&7 t :. 

[01 2]J,l,l©A-A'v»IiT^5.. ■.;■•=• , 
..[013] &*SS^.©fS B B a SStC43^^,.TF,T7Wrr. 

[014] 01 3©H-H' KI0Tib5. 

[ft^©ift9J] 

la-4*#I ' 
1 a ' -^^HH* 

mm k k >ffi^t 



1 b- 
1 c • 



ml 

S2jim«Mi 

S3 h3jx-;i, 



l 

2 ••• 

3 a 
3 b 
4- 
5- - 

6 a— X" 

7-»£3flmififtK- 
8 a, 8 a" ,8a'" •• 

8 b-^23>^i7 
1 8-n>^^7 h^— )l 

9 a---®^mffi 
1 0-TFT7HM 
1 1 a-*liB3fcR 
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31 32 



1 2 ■ 




1 5 3 -^3Ji3fcR 


1 6 • 




7 0 — SSW&S 


9 0 • 


/> J 1 1 J SB 1/A 




2 1- 


•■MAM 


8 o ' -4>m«i«ji 


2 2- 




8 


2 3- 




1 0 1 ••••7*-*«MW6Hl& 


3 0- 


•TFT 


1 0 4-££*Bfl&lilK 


5 0- 


••^HH 


1 8 0-ft2>t>m*«fl 


5 2- 


••->-;M* 





[SI] [0 2] 





I / gggZg / / / ) 7 7 > > g V P 



4 

81 
12 
10 



70 



70 



ftffl 2001-3311 25 (P2001-331125A) 



(18) 



[0 5] 




ITj. J 



3b 



W 



la 



i 
i 

I 

(a) 
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(54) ELECTRO-OPTICAL DEVICE 

(57)Abstract: ■..«*. 
PROBLEM TO BE SOLVED: To increase a pixel opening rate . and also a storage 
capacity at the same time, and moreover, decrease the degradation of a display 
picture which is caused by irregularities generated on an alignment film surface near 
pixel electrodes, in an electro-optical device of a type provided with an 
intermediate conductive layer for relaying between pixel electrodes and TFTs for 
switching the pixels. 

SOLUTION: The electro-optical device is provided with TFTs (30), datelines' (6a),' 
scanning lines (3a), capacitance lines (3b), a 1st intermediate conductive layer (80); C/f 
a 2nd intermediate conductive layer (180), and pixel electrodes (9a). First-contact *d; 
holes (8a) for connecting drains of TFTs with the 1 st intermediate conductive- layer: 
are opened at the position superimposed on the data lines if viewed from .the* top;.- 
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CLAIMS 



[Claim(s)] 

[Claim 1] The thin film transistor prepared on the substrate, and the pixel electrode electrically 
connected to the drain field of the semi-conductor layer of said thin film transistor, Two or more wiring 
prepared through the insulator layer between the semi-conductor layer of said thin film transistor, and 
said pixel electrode, With the middle conductive layer which makes the electrical installation of the drain 
field of the semi-conductor layer of said thin film transistor, and said pixel electrode, among said two or 
more wiring under at least one field of wiring The electro-optic device characterized by having the 1st 
contact hole which connects electrically the drain field and said middle, conductive layer of a semi- 
conductor layer of said thin film transistor. 

[Claim 2] The path of said 1st contact hole is an electro-optic device according to claim 1 
characterized by being smaller than the path of the 2nd contact hole which connects electrically said 
middle conductive layer and said pixel electrode. -u...;.. V. .: V r t 

[Claim 3] It is the electro-optic device according to claim 1 characterized by for at least one wiring , 
becoming with the data line electrically connected to the source field of the semi-conductor layer of * 
said thin film transistor, and locating said 1st contact hole under the field of said data line among said 
two or more wiring.. . , ?1 . ; ; o •n-u!;'^. 

[Claim 4] ,Said,1 st pgntact hole js an electro-optic device accordingrto claim^S characterized: by;:being „ 

arranged- in near, where said data; line and said scanning line cross;. ; ; r ; . J -.'^r.y^u O 

[Claim 5] It is the.. electro-optic, device according to claim 3 characterized. by nothing and saidirniddle;. 

conductive layer extending the scanning line arranged by at least one wiring, crossing. to said data line 

among said two or more wiring along with said scanning line from the field .of said data line. 

[Claim 6] The electro-optic device according to claim 4 characterized by preparing the 2nd contact hole 

which connects electrically said middle conductive layer and said pixel electrode to the extension 

section arranged along with said scanning line of said middle conductive layer. 

[Claim 7] Said 2nd contact hole is an electro-optic device according to claim 6 characterized by the 
thing between the data lines which adjoin each other mostly located in the center. 

[Claim 8] Said middle conductive layer is an electro-optic device according to claim 3 or 4 characterized 
by extending along with said data line. 

[Claim 9] It is the electro-optic device according to claim 1 which at least one wiring becomes among 
said two or more wiring by the capacity line which extends under said middle conductive layer, and is 
characterized by for said capacity line having avoided the field of said 1st contact hole, and having 
extended. 

[Claim 10] The depth of said 1st contact hole is an electro-optic device according to claim 1 
characterized by being shallower than the depth of the 2nd contact hole of said middle conductive layer 
and said pixel electrode. 

[Claim 11] Said middle conductive layer is an electro-optic device according to claim 4 characterized by 
carrying out opposite arrangement partially at least through the capacity electrode and interlayer 
insulation film which consist of the same film as said scanning line. 

[Claim 12] Said 2nd contact hole is an electro-optic device according to claim 1 1 characterized by being 
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punctured by the location which sees superficially and laps with said capacity electrode. 
[Claim 13] It is the electro-optic device according to claim 11 or 12 which has the part prolonged along 
with said data line from the part which intersects the part which looks at said capacity electrode 
superficially and is prolonged along with the scanning line, and said data line, and is characterized by 
having put said middle conductive layer through an interlayer insulation film on said some of capacity 
electrodes [ at least ]. 

[Claim 14] Said middle conductive layer is an electro-optic device according to claim 1 characterized by 
consisting of electric conduction film of protection-from-light nature. 

[Claim 15] Said middle conductive layer is an electro-optic device according to claim 14 characterized 
by specifying said a part of protection-from-light field. 

[Claim 16] Said middle conductive layer is an electro-optic device according to claim 15 characterized 
by specifying said a part of protection-from-light field of the direction which met said data line including 
the part which sees superficially and is prolonged along with said data line. 

[Claim 17] Said capacity electrode is an electro-optic device according to claim. 16 characterized by 
materializing unrelated relation Wd<Wc<Wm between the width of face Wm of the middle conductive 
layer part prolonged, along with the width of face Wd of said data line, the width of face Wc of said 
capacity electrode, and said data line in the part which has the part which sees superficially and is 

prolonged along with. said data line, and met said data line, respectively.. .. o. h .. 

[Claim 18] A part for the edge which saw superficially and met said data line in said pixel electrode is an 
electro-optic device according to claim 17 characterized by having put on ajpart.for the-, edge .of said.-. 
middle conductive layer. . v - ; . 

[Claim 19] Said semi-conductor layer is an electrp-optic device according to claim 3 characterized.-by.^ ^ 
being formed in the, bottom of the field of said data line. uu..~>. 
[Claim 20] Said 1st contact hole is an electro-optic device according to claim 19 characterized by being 
formed in the 3rd, contact hole which connects the source field and said ; data line of said. semi- 
conductor layer,vand the location .which becomes symmetrical to theichannehfieldrof said semi- -y..K\. 
conductor layer.: : arr . ; «i r c v uo-.v: v«.u-*:. -aycT. ''■,?*<- ......... r ■■ .v„vm;.: 

*. [Claim 21] It is .the electro-optic device according to. claim 19 characterized ;by being, located in; the fi el d^ 
which has the lower. light-shielding film. which said.semi-conductor layer lo.okedvat-superficially caudad,.,, 
and was jutted out of said scanning line, looked at superficially the 2nd contact:h6le<which\connectS' « 
electrically said middle conductive layer and said pixel electrode, and said lower light-shielding film 
jutted out of said scanning, line.. : i* r- .., .. 

[Claim 22] The thin film transistor prepared on the substrate, and . the data line electrically connected to 
the source field of the semi-conductor layer of said thin film transistor, The pixel electrode electrically 
connected to the drain field of the semi-conductor layer of said thin film transistor, The middle 
conductive layer of the protection-from-light nature which makes the electrical installation of the drain 
field of the semi-conductor layer of said thin film transistor, and said pixel electrode, Under the capacity 
line which is formed along with said data line and located in the drain field of the semi-conductor layer 
of said thin film transistor, the light-shielding film formed by the same film as said middle conductive 
layer, and the field of said data line The electro-optic device characterized by having the contact hole 
which connects electrically said capacity line and said light-shielding film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the electro-optic device of a 
active-matrix drive method, and belongs to the technical field of the electro-optic device of the format 
equipped with the middle conductive layer for taking an electric flow good into the laminated structure 
on a substrate especially between a pixel electrode and the thin film transistor for pixel switching (TFT 
is called suitably below Thin Film Transistor:). 

- [0002] . - 

[Background of the Invention] Conventionally, if a scan signal is supplied to the gate electrode.of TFT 
through the scanning line in the electro-optic device of the active-matrix drive method by TFT drive,' 
TFT will be made into an ON state and the picture signal supplied to the .source field of a semi- . . . 

• conductor layer through the data line will be supplied to a pixel electrode through the TFT -.concerned: In ... . 
. order to cover a long time farther than the time amount made into this ON state and to. hold the 

electrical potential difference of each picture- signal supplied since only a short time is extremely* — . - 

performed for every, pixel.electrode through TFT, as for supply of such a- picture signal, it is commonrto * 
each pixel electrode that storage capacitance is added. < xt v,- u<:v-: ,) ^_^ , - ,: 

: [0003] On the other, hand, -between electric conduction film, such .as. ITOfilm which constitutes a pixelo.: . v... 

- electrode from this kind ^of aa electro^optic^device.iand the semi-conductor; layenwhich ^constitutes TFT. ; . ^ 

* .for pixel switching, the laminating of .gate dielectric film and theJnterlayer insulation film for insulating ... v. . 
electrically the various electric conduction, film which constitutes the scanning line, the. data line, etc.,, : : 
and these electric conduction film from mutual is carried out, and the distance between these pixel 
electrodes and semi-conductor layers is long to about 1000nm. Therefore, it is technically difficult to 
connect these pixel electrodes and semi-conductor layers electrically by one contact hole. Then, a 
middle conductive layer is prepared between interlayer insulation films, this is relayed, and the technique 
which connects a pixel electrode and a semi-conductor layer electrically is developed. 
[0004] , 

[Problem(s) to be Solved by the Invention] In this kind of electro-optic device, what pixel numerical 
aperture-ization is raised for (that is, the opening field which display light penetrates is extended in each 
pixel to the protection-from-light field which display light does not penetrate) becomes very important, 
a general request called high-definition-izing of a display image being strong, and, for that, making a pixel 
pitch detailed. 

[0005] There is a trouble that it becomes difficult it to become still more difficult to make the storage 
capacitance which took especially the pixel pitch for making it detailed, and mentioned it above since a 
production process not only increases, but the number of laminatings and the number of contact holes 
will increase and a laminated structure will be complicated more, if the middle conductive layer like the 
above-mentioned is prepared especially, or to secure the field for puncturing a contact hole. And if the 
number of required contact holes increases by preparing a middle conductive layer in this way, 
irregularity will arise in the front face of the interlayer insulation film which originates in existence of a 
contact hole and is located in the upper part on a substrate, and irregularity will arise on the front face 
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of the orientation film finally formed a pixel electrode and on it. Thus, if irregularity arises on the front 
face of the orientation film in near a pixel electrode, a malfunction will arise owing to the poor 
orientation of the liquid crystal which is an example of electrooptic material. These results, the poor 
display of the fall of a contrast ratio is caused, and there is a problem of falling image quality grace 
sharply. 

[0006] It is this invention's being made in view of an above-mentioned trouble, being able to raise a pixel 
numerical aperture, and reducing the irregularity of the front face of the orientation film in near a pixel 
electrode moreover, and let it be a technical problem to offer the electro-optic device in which high- 
definition image display is possible. 
[0007] 

[Means for Solving the Problem] (1) The thin film transistor prepared on the substrate in order that the 
electro-optic device of this invention might solve the above-mentioned technical problem, The pixel 
electrode electrically connected to the drain field of the semi-conductor layer of said thin film transistor, 
Two or more wiring prepared through the insulator layer between the semi-conductor layer of said thin 
film transistor, and said pixel electrode, With the. middle conductive layer which makes the electrical 
installation of the drain field of the semi-conductor layer of said thin film transistor, and said pixel 
electrode, among said two or more wiring under at least one field of wiring It is characterized by having 
the 1st contact hole.which connects electrically the drain field and said middle conductive layer of a . . .... . 

semi-conductor layer of said thin film transistor..- . , . ■ > . > . „ 

[0008] According to the electro-optic device of?this invention, it becomes possible [ the drain field and j j 
pixel electrode of a semi-conductor layer ], even ifthe thickness ^among both is large, since it connects' 
electrically through. the. middle conductive layer-tojconnect between ,both : good by, two, contact holes of ...a- 
a minor diameter comparatively. And the field which forms each contact hole is jnade t .small respectively,- ^ . 

and-can raise a pixel numerical aperture. - > T . < - •« -i «. - r . - ; 

10009] Moreover, since the. 1st contact hole is punctured under at least one field of wiring, irregular r -,.-,c 
irregularity is not generated to the opening field of each pixel by existence of the ci st contact-hole.it c v?^' ; 
also becomes possible, for this to become~possiblei toncarry out rubbing: processing. ineneana pixel -av^-i^^c-e^Tt 
^electrode to. homogeneity,; and to^equalize the -thickness, of electrooptic imaterial:iG.onsequently?c****^^r^ . 
malfunctions, such as poor orientation intelectrooptic material, such as liquid crystal,- can be reduced, n 
[0010] As mentioned above, according to the :electro-optic device* of. this invention,^ pixel-numerical* : ; vr-j: 
aperture can be raised and the degradation of the display image by moreover irregular irregularity arising 
on the front face of the orientation film in near a pixel electrode, can be reduced. These results, it is - 
bright, and a contrast ratio is high and the high-definition image display of it becomes possible. 
[001 1] (2) In the mode of 1 of the electro-optic device of this invention, the path of said 1st contact 
hole is characterized by being smaller than the path of the 2nd contact hole which connects electrically . 
said middle conductive layer and said pixel electrode. ...... 

[0012] According to this mode, it becomes the prevention through, which, etching at the.time of 
puncturing of the 2nd contact hole runs by the middle conductive layer. Moreover, it becomes possible 
by making the path of the 1st contact hole smaller than the path of the 2nd contact hole to narrow a 
non-pixel opening field. 

[0013] (3) In other modes of the electro-optic device of this invention, among said two or more wiring, 
at least one wiring becomes with the data line electrically connected to the source field of the semi- 
conductor layer of said thin film transistor, and is characterized by locating said 1st contact hole under 
the field of said data line. 

[0014] According to this mode, since the 1st contact hole can be arranged to a non-pixel opening field, 
the irregularity produced on the front face of the orientation film can be reduced. 

[0015] (4) Moreover, as for said 1st contact hole, in other modes, it is desirable to be arranged in near 
where said data line and said scanning line cross. 

[0016] Since it has arranged to near where the data line and the scanning line cross according to this 
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configuration, in a comparatively large field, the irregularity produced on the front face of the orientation 
film can be reduced, it becomes possible to carry out rubbing processing in near a pixel electrode to 
homogeneity, and the poor orientation of a liquid crystal layer can be reduced. 
[0017] (5) Moreover, in other modes, it is desirable for nothing and said middle conductive layer to 
extend the scanning line arranged by at least one wiring crossing to said data line among said two or 
more wiring along with said scanning line from the field of said data line. 

[0018] Since it can form in the field which met the data line and the scanning line in the location of the 
1st contact hole and the 2nd contact hole since the middle conductive layer extended along with the 
scanning line from the field of the data line according to this configuration, it can contribute to detailed- 
ization of a pixel pitch. 

[0019] (6) It is desirable to prepare the 2nd contact hole which connects electrically said middle 
conductive layer and said pixel electrode to the extension section arranged along with said scanning line 
of said middle conductive layer further. 

[0020] The irregularity produced on the front face of the orientation film can be reduced, reducing that 
the non-pixel opening field near the scanning line spreads, since the 2nd contact hole [ minor diameter / 
contact hole / which connects a conventional drain field and a conventional pixel electrode ] is arranged 
in the extension section which met the scanning line according to this configuration. . < ...... 

[0021] (7) Said 2nd contact hole has the still more desirable thing . between the data lines which adjoin 
each other mostly located in the center. 

[0022] According to this configuration, the bad influence by the irregularity ;of. the orientation film on, the • 
2nd contact hole is made to bilateral symmetry for every pixel, and the poor display .of each pixeLat the .is;*. 
time, of -seeing all pixels rnacroscopically can, be equalized. • of i-w. *m. ■;A*fi>t \ : . ^^.i'ts?*!.-:.^. 
[0023] (8) Moreover, in. other modes, said.middle conductive layer ■is.characterized by extending along- . 
with said data line. - . - — - r - ' - 

[0024] According to this configuration, the field of the 1 st contact) hole can be covered by the middle. 
conductive layer,- without extending a non-pixel opening field under ^therdata^li 

[0025]..(9):In other>modes of ►the -electro-optic, device of this invention, tat least lOneTwirfingtbeeomes ;«>a r cc c.*- c 
among said two.or?mor;euwiring by.the^capacity line, which extends.underisaid middleiteonductiye; layer^icu^a; ^. 
ancbifc is characterized by for said^capacity line having avoided the*tfield> of said 1 st, contact hole. and u , 
havingextended. . ; , --ujj /. rj^r.: . ^ 

[0026] According to this mode, a capacity line can reduce the irregularity produced on the front face of 
the orientation film, securing capacity area, since the field of the '1st contact hole [ minor diameter / 
contact hole / which connects a conventional drain field and a conventional pixel electrode ] was 
avoided and it has extended. 

[0027] (10) In other modes of the electro-optic device of this invention, the depth of said 1st contact 
hole is characterized by being shallower than the depth of the 2nd contact hole of said middle 
conductive layer and said pixel electrode. ^ 

[0028] According to this mode, the irregularity produced on the front face of the orientation film can be 
reduced in the field of the 1st contact hole. 

[0029] (1 1) In other modes of the electro-optic device of this invention, said middle conductive layer is 
characterized by carrying out opposite arrangement partially at least through the capacity electrode and 
interlayer insulation film which consist of the same film as said scanning line. 

[0030] According to this mode, since opposite arrangement is carried out through the capacity electrode 
which consists of the same film as the scanning line, and the interlayer insulation film, a middle 
conductive layer can add the storage capacitance connected to the pixel electrode. That is, since 
storage capacitance can be built in three dimensions not only to the capacity electrode bottom but to 
the capacity electrode up side, the limited protection-from-light field can be used effectively and 
storage capacitance can be increased. 

[0031] (12) Said 2nd contact hole may consist of other modes as punctured by the location which sees 



-6- 



superficially and laps with said capacity electrode. 

[0032] Since according to this configuration the middle conductive layer part in the flat-surface location 
where the 2nd contact hole was punctured has also lapped on the capacity electrode, namely, opposite 
arrangement is carried out through the insulator layer at the capacity electrode, storage capacitance 
can be built also to the plane region where the 2nd contact hole was punctured. 
[0033] (13) In other modes, it had the part prolonged along with said data line from the part which 
intersects the part which looks at said capacity electrode superficially and is prolonged along with said 
scanning line, and said data line, and said middle conductive layer is put through the interlayer insulation 
film on said some of capacity electrodes [ at least ]. 

[0034] According to this configuration, in the protection-from-light field which met the data line, 
opposite arrangement of the electrode and capacity electrode which were installed from the drain field 
of a semi-conductor layer can be carried out, and opposite arrangement of this capacity electrode and 
the middle conductive layer can be carried out. Therefore, three-dimensional storage capacitance. can 
be built also to the protection-from-light field which met the data line. - 

[0035] (14) In other modes of the electro-optic device of this invention, said middle conductive layer is 
characterized by consisting of electric conduction film of protection-from-light nature.. 
[0036] According to this mode, the middle conductive layer which consists, of electric ;Conduction.film of 
protection-from-light nature enables it to shade the 'channel field.and. its adjoining field.of. a thin film . 
transistor. That is, , if light generally carries out incidence to the channel field or itsadjoining field, of the 
semi-conductor layer which constitutes a. thin film transistor, the, leakage current by optical pumping, will: > >■ < 
occur. Thereby, the property in the, OFFvstate of the. thin film transistor concerned changes. On. the^ > ^ o- , 
other hand, according to this.invention, change of the transistor. characteristics.byi^such optical:.- .*z*o t \ •.. t*- 
incidence can: be prevented using a middle conductive layer. ~ U.o^Vrf^^w . w . ... . , ... 

[0037] (15) Said middle conductive layer may consist of other modes.;So that-said-ia-part of protection- • 
from-light field may be. specified. ^ j > A /^.'.,,^:;;^c^^v,^:m ; :^..>;..- -,.--..> -\ <: 

[0038]»rAccording^to:ithis. configurations while was formed, for example^for^the^pi^eL^ 
order to form thedight-shielding:film^^ 

substrate which :\s a: substrate: of, another, side by^which opposite- arrangement is^carrie^^^^ • 
substrate or to specify^* protection-from-light field,' it can eliminate partially spreading the. width :of face-. u>MX> 
of the. data line, and forming, or forming separately the built-in light-shielding filmrforo' protection-from- 
light field convention in one: substrate at least. That is, only the part from which the. light-shielding film 
for specifying a protection-from-light field etc. becomes unnecessary.partially at least. does: not cause . . 
the permeability. fall, of the electro-optic device by the alignment gap at the time . of the lamination of 
one substrate and the substrate of another side. Thereby, the defect of. an electro-optic device can be 
reduced sharply. 

[0039] (16) Further, said middle conductive layer may be constituted as, said a part of protection-from- 
light field of the direction which met said data line is specified including the part which sees superficially 
and is prolonged along with said data line. 

[0040] According to this configuration, about the part as which the protection-from-light field is 
specified by the middle conductive layer along with the data line, it can eliminate forming the light- 
shielding film for specifying a protection-from-light field to an opposite substrate, or spreading the width 
of face of the data line, in order to specify a protection-from-light field, forming, or forming a built-in 
light-shielding film separately. Thereby, permeability dispersion of an electro-optic device can be 
reduced sharply. 

[0041] (17) Further, said capacity electrode has the part which sees superficially and is prolonged along 
with said data line, and in the part which met said data line, between the width of face Wd of said data 
line, the width of face Wc of said capacity electrode, and the width of face Wm of the middle conductive 
layer part prolonged along with said data line, it may constitute it, respectively so that the relation it is 
unrelated Wd<Wc<Wm may be materialized. 



[0042] According to this configuration, to the incident light from an opposite substrate side, protection 
from light of a duplex is attained by the data line and the middle conductive layer among the substrates 
of a pair. Although priority is given to that wiring resistance is low as an ingredient of the data line which 
generally supplies a picture signal here and aluminum (aluminum) film is used, while it is a light-shielding 
film in the case of aluminum film, it is the high reflective film of a reflection factor very much. Therefore, 
when a thin film transistor is shaded only with the data line which consists of aluminum film, it is 
reflected by the inside (namely, near front face facing a thin film transistor) of the data line, and the 
incident light and return light which inclined to the substrate side start a multiple echo within a 
laminated structure, and cause the problem finally kept very much in a channel field or its adjoining field. 
However, if constituted like this invention, it will become possible to adopt the configuration which 
decreases the multiple echo light by the internal reflection like **** by forming the middle conductive 
layer prepared in the bottom of the data line from the refractory metal film and polish recon film of low 
reflection. On the other hand, still bigger storage capacitance can be built by the capacity electrode 
broader than the data line and the middle conductive layer. . 

[0043] (18) It may see still more nearly superficially, and a part for the edge which met said data line in 
said pixel electrode may be constituted as put on a part for the edge of said middle conductive layer.. 
[0044] Thus, if constituted, data-line width of face can be formed.thinly. Thereby, parasitic capacitance 
between the data .line. and .a pixel <*electrode can be made small as.muchias.possible.Thereby.aLpoor 
display, such as a fall of a contrast ratio, and a cross talk, a ghost,.can be reduced notably. . ; > 
[0045] (19) In other modes of the electro-optic -device of this invention, said semi-conductor layer is \ . 
characterized by being formed in the bottom of the field of said.dataJine. • •-. * . <: ~ <: ;\r 

■[0046]-While.securing.the field which connects a semi-conductor^layer and;a:pixel electrode, electrically 
according to this configuration, the non-opening field which meets the spanning line is made to a ** \ «. 
pitch. • ........ . r -. ..... 

[0047] (20) Said 1st contact hole is further characterized by being formed in the. 3rd contact hole which . 
connects the source* fieldtand.saididatac line of said. semi-conductor;layer,.and,theclocation> whichi ^os^-. :* 
^becomes '.symmetrical tq:thecchannekfield>of said semi-conductor-. layer:'. *>y±'ijroiYz~i orr co: ^ iii-j^e^^^ra 
-.-[004:8]: According <to -this^configuration,* the. levetadifference configuratronibyjthe imultilayei: ^rr^j. 
interconnection can be made into cbilateral symmetry Xo the data- line, and the. difference of the optical .,«.:■ 
omission by the' hand of cut of liquid crystal can be abolished. •!.• ?: . .< ' * 

[0049] (21) The 2nd contact hole which connects electrically said middle conductive layer and said pixel 
electrode is characterized, by being located. in the field which looked at. superficially and said lower light- 
shielding film jutted out of said , scanning line by having the lower light-shielding film which said semi-„ 
conductor layer looked at superficially caudad, and was further jutted out of said scanning line. 
[0050] Since a semi-conductor layer is not formed along with the scanning line, while making into a ** 
pitch the non-opening field which meets the scanning line according to this configuration, a middle 
conductive layer and a pixel electrode are electrically connectable. 

[0051] (22) The thin film transistor by which other electro-optic devices of this invention were formed 
on the substrate, The data line electrically connected to the source field of the semi-conductor layer of 
said thin film transistor, The pixel electrode electrically connected to the drain field of the semi- 
conductor layer of said thin film transistor, The middle conductive layer of the protection-from-light 
nature which makes the electrical installation of the drain field of -the semi-conductor layer of said thin 
film transistor, and said pixel electrode, Under the capacity line which is formed along with said data line 
and located in the drain field of the semi-conductor layer of said thin film transistor, the light-shielding 
film formed by the same film as said middle conductive layer, and the field of said data line It is 
characterized by having the contact hole which connects electrically said capacity line and said light- 
shielding film. 

[0052] According to this mode, the irregularity produced on the front face of the orientation film can be 
reduced in the field of this contact hole by covering the contact hole which connects a light-shielding 



film and a capacity line with the data line. Moreover, a light-shielding film can be formed as a capacity 
electrode, and capacity can be increased. 

[0053] Such an operation and other gains of this invention are made clear from the gestalt of the 

operation explained below. 

[0054] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0055] (The 1st operation gestalt) The configuration of the liquid crystal equipment which is the 1st 
operation gestalt of the electro-optic device by this invention is explained with reference to drawing 4 
from drawing 1 . Drawing 1 is equal circuits, such as various components in two or more pixels formed in 
the shape of [ which constitutes the image display field of an electro-optic device ] a matrix, and wiring, 
drawing 2 R> 2 is a top view of two or more pixel groups where the TFT array substrate with which the 
data line, the scanning line, a pixel electrode, etc. were formed adjoins each other, and drawing 3 is the 
A-A' sectional view of drawing 2 . In addition, in order to make each class and each part material into . 
the magnitude of extent which can be recognized on a drawing, scales are made to have differed for 
each class or every each part material in drawing 3 . Moreover, drawing 4 is the top view expanding and 
showing a part of capacity line which shows the flat-surface pattern .( drawing 4 (a)) of the capacity line ... 
in this operation gestalt, and the;scanning line as compared with the flat-surface: pattern .(• drawing A (b)). 
in the example of a comparison, and scanning line. ■. .. .i . <> v i .- - * - . - »• 

[0056] In drawing 1 , TFT30 for ±wo or more: pixels: formed in the shape rof.-[. which- constitutes- the image 
display field of the electro-optic device in this operation gestalt ]*a matrix to control .pixel electrode 9a , .. 
is formed, and data-line ,6a to which a picturexsignaf is supplied is electricallyjconnected to the source tw..*^. ^ 
concerned of TFT30:. The picture signals SI, S2,;--, Sn written in data-line 6a may be supplied to line 
sequential, and you may make it supply them to this order for every group to. two :or more data-line Sa - 
•which adjoin each other. .Moreover, it is constituted so that scanning-rline 3a-is<electrically connected to . :^ . : 
^theigate of TF.T30,:and it may beJmpressed/byjscanning-line 3a .to* predetermined^timing and ittitnay;* 3V.ut...i ^v, 
impress the. scan : :signals Gt;X32, — r »Gnvto\this order by line sequential.iIteconnects.with..the^drain,of uj'-:^^ 
TiFT30ielectricallyvi'and .pixel electrode 5 9a: writes in. the picture signals? S1v vS2;c-Tti/ Sn ^supplied from;.data-r.v^- x at 
line 6aiin TFT30:which is a switching element where-only a fixed peripd^closes the. switch to*.- - , 

predetermined timing. Fixed period maintenance of the picture signals SI , S2, — , Sn of the 
predetermined level written in liquid crystal through pixel electrode 9a is carried out between the 
counterelectrodes (it mentions later) formed imthe opposite substrate (it mentions later). When the . 
orientation and order of molecular association change with the voltage levels impressed, liquid crystal 
modulates light and enables a gradation display. According to the electrical potential difference 
impressed when it was in no MARI White mode, the amount of transmitted lights of incident light 
decreases, if it is in NOMA reeve rack mode, according to the impressed electrical potential difference, 
the amount of transmitted lights of incident light will increase, and light with the .contrast ratio according 
to a picture signal will carry out outgoing radiation from an electro-optic device as a whole. Here, in 
order to prevent the held picture signal leaking, storage capacitance 70 is added to the liquid crystal 
capacity and juxtaposition which are formed between pixel electrode 9a and a counterelectrode through 
a dielectric film between the capacity electrode electrically connected with pixel electrode 9a, and the 
capacity electrode which is a part of capacity line 3b. For example, as for the electrical potential 
difference of pixel electrode 9a, only time amount also with triple figures longer than the time amount to 
which the source electrical potential difference was impressed is held with storage capacitance 70. 
Thereby, it is improved further and a maintenance property can realize the high electro-optic device of 
a contrast ratio. 

[0057] In drawing 2 , on the TFT array substrate of an electro-optic device, two or more transparent 
pixel electrode 9a (the profile is shown by dotted-line section 9a') is prepared in the shape of a matrix, 
and data-line 6a, scanning-line 3a, and capacity line 3b are prepared respectively along the boundary of 
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pixel electrode 9a in every direction. Pixel electrode 9a relays the 1st middle conductive layer 80 which 
constitutes an example of a middle conductive layer, and is electrically connected to the below- 
mentioned drain field among semi-conductor layer 1a through 1st contact hole 8a and 2nd contact hole 
8b. Data-line 6a is electrically connected to the below-mentioned source field among semi-conductor 
layer 1a which consists of polish recon film etc. through the 3rd contact hole 5. Moreover, scanning-line 
3a is arranged so that channel field 1a' (field of the slash of drawing Nakamigi going down) may be 
countered among semi-conductor layer 1a, and scanning-line 3a functions as a gate electrode. In the 
crossing part of scanning-line 3a and data-line 6a, thus, respectively Capacity line 3b by which TFT30 
by which opposite arrangement of the scanning-line 3a was carried out as a gate electrode is formed in 
channel field 1a' It consists of the same film as scanning-line 3a, and has the part prolonged to near the 
3rd contact hole 5 relevant to the pixel which adjoins along with data-line 6a from the part mostly 
prolonged in the shape of a straight line in parallel to scanning-line 3a, and the part which intersects 
data-line 6a. 

[0058]. In drawing 2 , the field shown by the thick wire in drawing is 1st light-shielding film 1 1a, and this 
1st light-shielding film 11a is arranged at least at the semi-conductor layer 1a bottom of TFT30. In 
drawing 2 , while 1st light-shielding film 1 1a is formed in the shape of stripes along with scanning-line 3a, 
the. part which intersects data-line 6a is broadly formed in the method of drawing. Nakashita,- and it looks . * 

:at channel field 1a' and its adjoining field of each TFT from a TFT array substrate side by this broad.part, , • . l« 
and is more specifically prepared in the wrap location, respectively: In addition, ^as shown in this 
operation gestalt, 1st light-shielding film .1 1a may install the lower -part of thescanningTline-3a: •* . ■ 
concerned in the direction in alignment with scanning-line 3a in the shape of stripes,. may form! it Jn^it, ^ ... r— > 
- may install the lower part *of the .data-line 6a concerned in the dir t ection< in alignment;with data-lime JSa-in*- 
the shape, of stripes, and may form, it in. it.. Or along with scanning-line^a and data-rline 6a, each lower * . 
part may be installed in the shape of a grid,- and may be formed.. Moreover,^! st- light-shielding film 11 a is— - 

-goodJ-omake it connect with the optimahconstant potential electrically among, constant sources, of *; ■ v 

ipx>tential, such-as-a^negative supply:supplied to. circumference circuits,- such: asAa.scanning-lineb driye^ ^d^u- 
circuit:for:pixeLelectr:odei9a:.toibeiinstalled inrithe outside of theJmagerdisplayrfieM^ 

jmoreiformation.,was^carried^.out«by.xthejshape of a. matrix, and drive lanceleetro-opticfcdevice^ c 
line drive circuitrand arpositive supply, a touch-down power sourcer-and the_ constant source of . > . r - r. . 
potential-supplied to a counterelectrode. Thus, malfunction of TFT30: can be prevented by. fixing 1st • v. 
light-shielding film 11a to constant potential. 

[0059]? Especially with this operation gestalt, 1st contact hole 8a which.connects electrically drain.field. 
te.and the 1st middle conductive layer 80 is prepared in the bottom of data-line 6a, and 2nd contact 
hole 8b which connects electrically the 1st middle conductive layer 80 and pixel electrode 9a is 
prepared on capacity line 3b in near. the center between data-line 6a which adjoin each other. Moreover,, 
along with data-line 6a, the 2nd middle conductive layer 180 of the shape of an island which consists .of 
the same film as the 1st middle conductive layer 80 is formed. The 2nd middle conductive layer 180 is 
put on the part prolonged along with data-line 6a in capacity line 3b, and the 2nd middle conductive 
layer 180 and capacity line 3b are mutually connected electrically by contact hole 18a prepared in the 
bottom of data-line 6a. Moreover, capacity line 3b is the protection-from-light field which intersects 
data-line 6a in the field under data-line 6a in which 1st contact hole 8a was formed, and it is narrow and 
it is formed so that 1st contact hole 8a may be avoided, and it is constituted so that capacity line 3b 
may not have 1 st contact hole 8a and electric contact. 

[0060] Moreover, as shown in the sectional view of drawing 2 and drawing 3 , channel field 1a' is 
arranged corresponding to the crossover field of scanning-line 3a and data-line 6a. Moreover, 1d of high 
concentration source fields which consist of semi-conductor layer 1a, low concentration source field 1b, 
channel field 1a', low concentration drain field 1c, and high concentration drain field 1e are arranged so 
that it may lap with data-line 6a, and it may moreover be covered with the data line. Furthermore, low 
concentration drain field 1 c and high concentration drain field 1 e are arranged under the data-line 6a of 
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1d of high concentration source fields, low concentration source field 1b, channel field 1a\ and data-line 
6a to which low concentration drain field 1c and high concentration drain field 1e extend in one side on 
both sides of scanning-line 3a which 1d of high concentration source fields and low concentration 
source field 1b are arranged caudad, and is prolonged in the other side. Furthermore, high concentration 
drain field 1e is electrically connected to the 1st middle conductive layer 80 through 1st contact hole 8a, 
the 1st middle conductive layer 80 is connected to pixel electrode 9a through 2nd contact hole 8b, and 
1d of high concentration source fields is electrically connected to data-line 6a through the 3rd contact 
hole 5. Thus, since 1st contact hole 8a and the 3rd contact hole 5 are formed so that it may lap with 
data-line 6a used as a non-display field, decline in the numerical aperture by the contact hole can be 
prevented. Moreover, existence of a contact hole can protect generating of irregular irregularity to the 
opening field of each pixel. Furthermore, since the semi-conductor layer is arranged so that it may lap 
with data-line 6a, the data line can function as a light-shielding film, and it can prevent invasion of the 
light to a semi-conductor layer. 

[0061] Next, as shown in the sectional view of drawing 3 , the electro-optic device is equipped-with the 
transparent TFT array substrate 10 which constitutes an example of a substrate, and the transparent 
opposite substrate 20 by which opposite arrangement is carried out at this. The TFT array substrate 10 . 
consists of for example, a quartz substrate, a glass- substrate, or a silicon substrate, and the opposite :. i . 
substrate 20 consists; ofta glass substrate or a quartz.substrate. Pixel. electrode.i9aws.;prepared in the v.,,l- 
TFT array substrate 10, and the orientation film 16 with which predetermined orientation processingiof . 
rubbing processing etc. was performed is. formed in the bottom. Pixel electrode i9a consists. oft ;5m,>.. ^ •.: * 
transparent conductive. film, such-as for example, ITO (Indium Tin Oxide),film.'Moreover»xthe orientation .«•;:. 
: film: 16 consists of organic film, such as for example; polyimide film: - j : r>x\:.\-*x&>-:y?tti\v.. . 'irj :-%e?. . t: 
[0062] On the other hand, it crosses to. the- opposite substrate 20 all over the,i the <counterelectrode 21 
-is .-formed; and the orientation film 22- with which predetermined orientation-processing' of rubbing; ^ . ... 

processing etc: :was: performed is formedin;the>bottom. A counterelectrode,21;consists of .transparentv t. 
, conductive film^suchi-as for. example-rfcTOivfilmv^Moreover, the orientation >filmi;22 consistsrof organicrfilm; . v x t»-; 
* : - v. '.such . as/polyimidedllm:ri:^C|^^^^^^.;' ^ «^:mva»r»:tr v. . . ■ . ftjjarr-as: o-:^ cVi^py&vjLXi:. i« ^i^r : io^\:^r.rnv 
r v [0063]: TFTSOtf or;:pixel switchingfiwhichi carries :out; switching control of ,each^pixel_electrode.9a>is/ior:med a* s $&tt: 
in the location which: adjoins each, pixel electrode 9a at the TFT. array. substrate rbO:/^<j ^* \ *t i.?.\H^&<r--:xr-i:z 
[0064] As further shown in the^opposite substrate 20 at drawing 3 , the 2nd light-shielding film 23:is:' 
formed in the protection-from-light field of each pixel, after — explaining in full detail — as — this — 
the — two — a light-shielding film -- 23 — a grade — opposite — a substrate --^20 -- a side — from 1 - 

— incident light — a pixel.— switching — ** — TFT — 30 — a semi-conductor — a layer — one — .a 

— a channel a field — one — a — 1 — low concentration — the source — a field — one — b — 
and — low concentration — a drain — a field — one — c — containing — a channel — a field — one 
~ a — ' — contiguity — a field — invading — things — there is nothing . Furthermore, the 2nd light- 
shielding film 23 has functions, such as color mixture prevention of the color material at the time of- * • .. 
forming improvement in a contrast ratio, and a color filter. 

[0065] Thus, it is constituted, and between the TFT array substrates 10 and the opposite substrates 20 
which have been arranged so that pixel electrode 9a and a counterelectrode 21 may meet, the liquid 
crystal which is an example of electrooptic material is enclosed with the space surrounded by the 
below-mentioned sealant, and the liquid crystal layer 50 is formed. The liquid crystal layer 50 takes a 
predetermined orientation condition with the orientation film 16 and 22 in the condition that the electric 
field from pixel electrode 9a are not impressed. The liquid crystal layer 50 consists of liquid crystal 
which mixed the pneumatic liquid crystal of a kind or some kinds. It is the adhesives which consist of a 
photo-setting resin or thermosetting resin in order that a sealant may stick the TFT array substrate 10 
and the opposite substrate 20 around those, and gap material, such as glass fiber for making distance 
between both substrates into a predetermined value or a glass bead, is mixed. 

[0066] Furthermore, as shown in drawing 3 , in the location which counters TFT30 for pixel switching 
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respectively, 1st light-shielding film 1 1a is prepared between the TFT array substrate 10 and each 
TFT30 for pixel switching. 1st light-shielding film 1 1a consists of a metal simple substance which 
contains [ at least one ] Ti (titanium), Cr (chromium), W (tungsten), Ta (tantalum), Mo (molybdenum), Pb 
(lead), etc. which are a desirable opaque refractory metal, an alloy, metal silicide, etc. If constituted from 
such an ingredient, 1st light-shielding film 1 1a is destroyed by high temperature processing in the 
formation process of TFT30 for pixel switching, or it can avoid fusing by it. Since 1st light-shielding film 
1 1a is formed, the situation which carries out incidence to channel field 1a' of TFT30 for pixel switching 
which the reflected light from the TFT array substrate 10 side etc. tends to excite to light, low 
concentration source field 1b, and low concentration drain field 1c can be prevented, and the property 
of TFT30 for pixel switching does not change with generating of the leakage current resulting from light. 
[0067] Furthermore, the substrate insulator layer 12 is formed between 1st light-shielding film 1 1a and 
two or more TFT30 for pixel switching. The substrate insulator layer 12 is formed in order to insulate 
electrically semi-conductor layer 1a which constitutes TFT30 for pixel switching from 1st light-shielding 
film 1 1a. Furthermore, the substrate insulator layer 12 also has a function as substrate film for TFT30 
for pixel switching by being formed all over the TFT array substrate 10. That is, it has the function to 
prevent degradation of the property of TFT30 for pixel switching with the dry area at the time of polish 
of TFT array substrate 10 front face, the dirt. which remains after washing. The substrate insulator layer . 
^consists of high insulation-glass, such. as NSG (non doped silicate, glass), PSG (phosphorus silicate ~ 
glass), BSG (boron silicate glass),* and BPSG (boron phosphorus silicate. glass), or silicon. oxide; film,j a t. ;< 
silicon nitride film, etc; The substrateJnsulator layer 12 can also protect the situation where. 1st light- \ : : 
shielding film 11a pollutes the TFT30 .grade, for pixel switching, vr* r f ; . .-wr, . *»; * j : :l tvc;^ « * 

.[0068] As shown in drawing 2 and drawing 3 , in the bottom, to the Al.f» of. the J st. capacity, electrodes^ v - 
whichJt comes to install from drain.field >te. of semi-conductor layer 1 a,-opposite arrangement is carried > 
out through the insulating thin film^2, and capacity- line :3b which consists of the same conductive" polish . % 
recon film as.scanning-line»3a has: the part which; is.functioning as:£he 2nd capacity electrode. 'The big*, : v . ■. .. , 

• storage capacitance? 10 can ibe formediusingtthe^insulating thin film 2cwhich contains .by^this^theugate^ ir^uz . c 
dielectric film which, constitutes rTFT30: Furthermore, -in the topviopposite.arrangementcof ai.part of vc-.r 
:capacity line 3b. is ?carried.out :through:.the /I st interlayer insulationjfilm:;81>to a.parUof 1st middle o^r rava-rda, , 
conductive layer 80. The still bigger storage capacitance 70 can beiformed by thin-film-izing this lst ^ & -i*v 
interlayer- insulation film 81. Thus; since storage capacitance 70 can bezbuilt in three dimensions not only .' 
to the capacity line 3b bottom but to the capacity line 3b up side, the limited protection-from-light field 
is used effectively and storage capacitance 70 can be increased- ; : • r r.; ; , 

[0069] In addition, although the 2nd capacity electrode which consists of the same film as scanning-line - 
3b is installed and capacity line 3b is formed with this operation gestalt, since wiring of dedication is not 
needed, it causes the increase of a process and is advantageous according to this mode. When capacity 
line 3b cannot be formed by the same film as scanning-line 3b, the 2nd capacity electrode may be . 
formed in the shape of an island for every pixel, and you may substitute for example, for 1st light- • 
shielding film 1 1a which supplies constant potential to this as wiring for storage capacitance formation. 
In this case, it is good to connect the 2nd capacity electrode with 1st light-shielding film 1 1a electrically 
for every pixel. In the 2nd capacity electrode, since the optimal constant potential is supplied among 
constant sources of potential, such as a negative supply supplied to the circumference circuits (for 
example, a scanning-line drive circuit, a data-line drive circuit, etc.) for driving an electro-optic device, 
and a positive supply, the touch-down power source, and the constant source of potential supplied to a 
counterelectrode, the storage capacitance 70 stabilized between the 1f of the 1st capacity electrodes 
and the middle conductive layer 80 can be built. 

[0070] Especially with this operation gestalt, as shown in drawing 2 and drawing 3 , 1 st contact hole 8a 
is punctured by the location which sees superficially and laps with data-line 6a. Therefore, even if 1st 
contact hole 8a which connects semi-conductor layer 1a located in conductive polish recon film bottom 
and bottom which constitutes scanning-line 3a and capacity line 3b, respectively, and the 1st middle 
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conductive layer 80 exists, avoiding and wiring becomes easy in 1st contact hole 8a about scanning-line 
3a or capacity line 3b using the protection-from-light field which spreads along with data-line 6a. This 
situation is expanded to drawing 4 (a), and is shown. 

[0071] Like the example of a comparison temporarily shown in drawing 4 (b), when puncturing 1st 
contact hole 8a' to the field which the scanning-line 3a ? part which has not lapped with data-line 6a\ 
and the capacity line 3b* part were located in a line, and has been arranged, it will be necessary to 
narrow capacity line 3b' and scanning-line 3a' around 1st contact hole 8a' so that 1st contact hole 8a' 
may be avoided. However, if a constriction part is large, the wiring width of face of capacity line 3b' or 
scanning-line 3a' will become narrow locally, and wiring resistance will become large. This will generate a 
poor display, such as signal delay and a cross talk. For this reason, width-of-face W of the protection- 
from-light field of the direction of scanning-line 3a' becomes larger than the width of face W of the 
protection-from-light field of the direction of scanning-line 3a in this operation gestalt shown in drawing 
4 (a) (namely, W>W). That is, as compared with the example of a comparison, the width of face W of the 
protection-from-light field of the direction of scanning-line 3a becomes possible [ that only the part 
which is narrow and ends extends the opening field of each pixel ] with this operation gestalt. 
[0072] Moreover, it becomes possible to reduce the irregular irregularity which originates in existence of 
capacity line 3b wired by preparing 1st contact hole 8a by avoiding existence of the^l st contact hole 8a : 
concerned and this by the intersection of -the. protection-from-light;field of >the..direction. of data-line <6a 
andttheiprotection-from-light field of the direction of scanning-line :3a as shown, in drawing 4 (a), and is 
produced in those upper parts (front face of the* orientation film 1 6) ; Moreover, it has estranged from the : ^ 
opening field of a pixel. For this reason, the effect of the irregular* irregularity produced by puncturing 1st 
contact hole 8a can ■be; rseduced. efficiently. Thus,, if .the irregularity ofrorientationvfilm ;1.6 .-.front sface. .irv«:.*-;v ■*. 
near pixel electrode *9a is reduced, it becomes possible to carry out rubbing processing in near pixel - * 
electrode 9a to homogeneity, and the thickness^oft the liquid crystal layer 50 can be. equalized - r.s.-r-*-:- 
Consequently, the poor orientation of the/liquid crystal layer 50 can be reduced. ^ t >, - v. r<<*. u» - 

[0073]i Furthermore;: only a:part without jthe^constisiction for avojding>1*st»contactiholei8jaxan/:makeithe:.i.\tv. 
part^prolonged along^with:scanning-line' 3a* of-capacityiine 3b increase Jthe^area^ i ofether2nd^ capacity jw o> x:* 
electrode by, which: opposite arrangement is^carried out to the If ofithe^jl st-capacity^ielectrodes; and can: .<*:v 
increase into it the storage capacitance 70 whichrcan'be built by this ; 2nd capacity electrode and the 1f 
of the 1 st capacity electrodes again. . ? r;^r v vr.« 3 r;-,\ v; . 

[0074] moreover, between two data-lines 6a which adjoin each other among the protection-from-light 
fields of each pixel which. looked at 2nd contact hole 8b superficially, and met scanning-line <3a as this 
operation gestalt showed to drawing 2 — it is mostly punctured in the center, for this reason, the 
protection-from-light field which met one side of the opening field of .each pixel in the irregularity of the 
orientation film 16 on 2nd contact hole 8b — : it can be made to arrange near a center mostly Thereby, 
the bad influence by the irregularity of orientation film 16 front face on 2nd contact hole 8b is made to 
bilateral symmetry for every pixel, and the poor display of each pixel at the time of seeing all pixels 
macroscopically can be equalized. 

[0075] Thus, with this operation gestalt, if the degree of freedom about the puncturing location of 2nd 
contact hole 8b is a field which is high and has not lapped with data-line 6a on the 1st middle 
conductive layer 80, it can puncture 2nd contact hole 8b in the location of arbitration. 
[0076] For this reason, by puncturing 2nd contact hole 8b with this operation gestalt in the location 
which laps with capacity line 3b, storage capacitance 70 can be built also to the plane region where 2nd 
contact hole 8b was punctured, and it is advantageous to it. 

[0077] In addition, since the insulating thin film 2 as a dielectric film of one in storage capacitance 70 is 
exactly gate dielectric film of TFT30 formed on the polish recon film of high temperature oxidation etc., 
it can be made into the thin insulator layer of high pressure-proofing, and the 1st interlayer insulation 
film 81 as other dielectric films can be thinly formed like the insulating thin film 2. Therefore, the storage 
capacitance 70 mass in a still smaller field can be built by constituting these dielectric films thinly. 
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[0078] As mentioned above, according to the electro-optic device of this operation gestalt, while raising 
a pixel numerical aperture, storage capacitance 70 can be increased, and the degradation of the display 
image by moreover irregular irregularity arising on the front face of the orientation film 16 in near pixel 
electrode 9a can be reduced. The high-definition image display by which a poor display, such as a flicker, 
a ghost, and a cross talk, was reduced becomes it is bright, and a contrast ratio is high, and possible 
these results. 

[0079] It sets to drawing 3 again. TFT30 for pixel switching It has LDD (Lighty DopedDrain) structure. 
Channel field 1a' of semi-conductor layer 1a in which a channel is formed of the electric field from 
scanning-line 3a and concerned scanning-line 3a, 1d list of high concentration source fields of low 
concentration source field 1b of the insulating thin film 2 and data-line 6a which insulate scanning-line 
3a and semi-conductor layer 1a t and semi-conductor layer 1a and low concentration drain field 1c, and 
semi-conductor layer 1a is equipped with high concentration drain field 1e. One to which it corresponds 
of two or more pixel electrode 9a relays the 1st middle conductive layer 80 to high concentration drain 
field 1e, and it is connected to it. this operation gestalt — especially — data-line 6a — aluminum etc. - 
- low — it consists of protection-from-light nature and conductive. thin films, such as metal membrane, 
metallurgy group silicide [ **** ]. [, such as alloy film, ] 

[0080] 1st contact hole 8a which leads to the 3rd contact hole 5 and high concentration drain field. 1e 
whichJead to 1d of high concentration source fields is respectively-formed in the itst: interlayer : ../;: .v* ■■> 
insulation film 81 prepared on. scanning-line 3a and capacity line 3b&vr.» w • a > - 
[0081]:On the 1st interlayer insulation film 8.1, the Ist.middle conductive -layer 80 connected to high 
concentration drain field :1:e> through^! st contact hole 8a and the 2nd middle conductive^ layer 1 80 ..i v; \*:-.. 
connected with capacity^ line 3b through contact;hole =1 8a are formed;or- ^ - '* v^/s ^v;r 

[0082] The 2nd interlayer insulation film 4 is. formed on the 1st middle conductive. layer 80. Data-line- 6a *-n . 
is formed on the -2nd 1 interlayer. insulation: film 4, and data-line 6a is electrically connected to~ld of ;high:' t/^ 
concentration drain fields^through the. 3rd contact hole 5 punctur.ediby .the 2nd interlayer insulation film - 

[0083] Furthermore; ; ron;data-lineu6a 7 andithe. 2nd Jnterlayer.insulatibr^ 

film 7 with which 2nd. contact holei 8b vtotthe d st middle conductive layer . 80; wast formed; isjformedrRixel .xfc:a r s± 
electrode 9a is. electrically connectedvto the 1st middle conductive layer 80 through 2nd:,contact, hole 8bv 
. Pixel electrode 9a is prepared in the top face of the 3rd interlayer^ insulation film 7 constituted in this : . 
way. -.>•.-. 

[0084] Although TFT30 for pixel switching has LDD structure as.mentioned; above preferably, it may be . . 

TFT .of the self aryne mold which may have the offset structure which does not drive an impurity into . . 

low concentration source field 1b and low concentration drain field 1c, drives in an impurity by high 

concentration by using as a mask the gate electrode which is a part of scanning-line 3a, and forms 1d of 

high concentration source fields, and high concentration drain field 1e in. self align. 

[0085] Moreover, although considered as the single gate structure which has arranged one gate 

electrode which consists of a part of scanning-line 3a of TFT30 for pixel switching among 1d [ of high 

concentration source fields ], and high concentration drain field 1e with this operation gestalt, two or 

more gate electrodes may be arranged among these. Thus, if TFT is constituted above the dual gate or 

the triple gate, the leakage current of a channel, the source, and a drain field joint can be prevented, and 

the current at the time of OFF can. be reduced. If at least one of these gate electrodes is made into 

LDD structure or offset structure, the OFF state current can be reduced further and the stable 

switching element can be obtained. 

[0086] Next, the 1st middle conductive layer 80 is explained further. 

[0087] As shown in drawing 2 and drawing 3 , the 1st middle conductive layer 80 intervenes between 
semi-conductor layer 1a and pixel electrode 9a, and connects electrically high concentration drain field 
1e and pixel electrode 9a via 1st contact hole 8a and 2nd contact hole 8b. 

[0088] For this reason, as compared with the case where one contact hole is punctured, the path of 1st 
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contact hole 8a and 2nd contact hole 8b can be made small, respectively from pixel electrode 9a to 
semi-conductor layer 1a. That is, etching precision must stop the dry etching which can make the path 
of a contact hole small on the way, and when puncturing one contact hole, in order to fall (for example, 
in order to prevent the thrust omission in about 50nm very thin semi-conductor layer 1a), it must 
construct a process so that it may finally puncture to semi-conductor layer 1a by wet etching, so that a 
contact hole will be punctured deeply, if the selection ratio at the time of etching is low. Or it will be 
necessary to be based on dry etching, to run and to prepare the film for prevention separately. 
[0089] On the other hand, with this operation gestalt, since what is necessary is just to connect pixel 
electrode 9a and high concentration drain field 1e by two in-series 1st contact hole the 8a and 2nd 
contact hole 8b, it becomes possible to puncture these 1st contact hole 8a and 2nd contact hole 8b by 
dry etching, respectively. Or it becomes possible to shorten distance punctured by wet etching at least. 
However, in order to attach some taper to 1st contact hole 8a and 2nd contact hole 8b, respectively, it 
may dare to be made to perform wet etching after dry etching. Since the hollow and irregularity which 
the path of 1st contact hole 8a and 2nd contact hole 8b can be made small, respectively, and are . 
formed in the front face of the 1st middle conductive layer 80 in 1st contact hole 8a are also small and 
end according to this operation gestalt as mentioned above, flattening in the part of pixel electrode 9a 
located in the upper part is promoted.. Furthermore, since the hollow. and irregularity which are formed in 
the front face of pixel electrode .9aJn. 2nd contact hole 8b are also small and. end, ; flattening in the part . 
of this pixel electrode 9a is promoted. Furthermore, with this operation.gestalt, the^path of 2nd contact 
hole 8b can be made still smaller by forming the 1st interlayer insulation, film:81 . thimlyvin thisiway-: .*,».. -->.■?«:«.' 
[0090] The metal simple substance which contains [ at least one ] Ti, Cr,.W, Ta; 'Mo,tPb,.;etc:~ which are 
an opaque refractory- metal, for example like A st light-shielding film:1.1 j a as Tarconcrete.ingredient of the?: 
1st middle conductive Iayerr80, an alloy,. metal silicide,*etc. are mentioned. Since ;aVrefractory metal. will 
not corrode even if a 'refractory metal and the. IT O film which constitutes pixel -electrode 9a contact if i« 
constituted from- these, connection -electric good can be taken through 2nd teontact-hole 8b among 1st \r 
middle conductive layer 80 and pixel electrode 9a . However, the^st.:middle:conductiyeHayeri80;may a .»c 
vconsist of conductive^ polish :reconlfilm.riEven imthis case, the function: to which5stbrage; GapaeitanceB70^ 
-\isfmade to increase^and^a'junctionrfun'ction^camfully/be demonstrated: In .thisrease,. since it/ is; especially 
hard coming. to generate the stress by heat etc: :between the 1 st interlayer insulatiomfilm 81 ,. it is useful: 

to crack prevention. i >;v *r : : v r- ; ■ .■ ~ . .. 

[0091] Moreover, as for the thickness of the 1st middle conductive layer 80, it is desirable to consider 
for example, as 50nm-or. more 500nm or less extent, or [ that possibility of running at the time of .... 
puncturing of 2nd contact hole 8b- in a manufacture process if the thickness of the, 1 st middle 
conductive layer 80 is about 50nm becomes low, and the irregularity of the front face of pixel electrode 
9a will not pose a problem if it is about 500nm ] — or it is because flattening is comparatively easily 
possible. However, if constituted from refractory metal film or its alloy film, since the selection ratios in 
etching with a metal membrane and an interlayer insulation film differ greatly,, the 1st middle conductive 
layer 80 does not have most possibility by the dry etching like the above-mentioned of running. 
[0092] In addition to the above, especially with this operation gestalt, the 1st middle conductive layer 80 
and the 2nd middle conductive layer 180 consist of refractory metal film which is electric conduction 
film of protection-from-light nature. Therefore, channel field 1a 1 of TFT30 and its adjoining field can be 
shaded not only by data-line 6a but by the 1st middle conductive layer 80 and the 2nd middle 
conductive layer 180 on the 2nd light-shielding film 23 on the opposite substrate 20, and the TFT array 
substrate 10. Even if powerful incident light carries out incidence from the opposite substrate 20 side by 
this, change of transistor characteristics can be prevented. For this reason, the electro-optic device of 
this operation gestalt is effective when incidence of the incident light powerful like the light valve 
application of a projector is carried out. 

[0093] Furthermore, with this operation gestalt, in this way, since the 1st middle conductive layer 80 and 
the 2nd middle conductive layer 180 of protection-from-light nature are broadly constituted so that a 
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part of opening field of each pixel may be specified, in order to form the 2nd light-shielding film 23 on 
the opposite substrate 20 or to specify an opening field, they do not need to spread and form the width 
of face of data-line 6b in the protection-fronrHight field to which these exist. 

[0094] In the protection-fronrHight field of each pixel which met data-line 6a as shown in drawing 2 , 
between the width of face Wd of data-line 6a, the width of face Wc for a lobe of capacity line 3b, and 
the width of face Wm of the 2nd middle conductive layer 180, the flat-surface layout of these data-lines 
6a, capacity line 3b, and the 2nd middle conductive layer 180 is carried out especially here so that the 
relation it is unrelated Wd<Wc<Wm may be materialized. Therefore, to the incident light from the 
opposite substrate 20 side, protection from light of a duplex called data-line 6a and the 2nd middle 
conductive layer 180 is attained in the TFT array substrate 10 top. When TFT30 is shaded only by data- 
line 6a which consists of aluminum film of a high reflection factor temporarily, it is reflected by the 
inside of data-line 6a, and, finally the incident light and return light which inclined to the substrate side 
keep in channel field 1a' or its adjoining field very much as a multiple echo light, however, the thing for 
which the 1st middle conductive layer 80 and the 2nd middle conductive layer 180 are formed from the 
refractory metal film and polish recon film of a low reflection factor with this operation gestalt — and ■ 
the 2nd middle conductive layer 180 — data-line 6a — being broad (Wd<Wm) — the multiple echo light 
by the internal reflection like **** can be decreased by forming.,Therefore, for the application in which 
powerful incident light and the powerful reflected lightexist like theJight valve application of a projector,*:: 
the configuration. of this operation gestalt is very useful. :^ k^-c^l-^ . 

[0095] Furthermore, with this operation gestalt, it sees especially superficially, and a part for the edge in j 
alignment with data-line 6a in pixel electrode 9a is put on a part for the. edge of the 2nd middle " "^-i^^^v:.^. : 
conductive layer 180, and . a part for^the: edge in alignment with data-line <6aan*pixel electrode -9a is * 
hardly put'on. a part for the edge of data-line 6a again- Thus, the 2nd middle conductive layer 180, can ■-*>•::*•>.-< 
prescribe s protection-from^light*fieldrand*the parasitic capacitance between the source- and-a^ drain- ^ - 
can:be sharply reduced by making-it %not pile up data-line 6a and pixelselectrode 5 9a as. much. as possible, .n; , .:;.•« 
Thereby, generating; of a^poor display,. such as a falkof a contrast ratio,vandra cross talk, a; ghost;/is^ t** r 

; controlled 1 , and a. high-definition: eleetro-optiGidevice^can be realized.^ ano k. ir^a^-^ * m$n ^giczv^zEtzz.-^ 
r:[0096] iln addition, with-this operation gestalt, preferably, the 2ndiinterlayerr:insulation.film ;4 between. sx&rs ^ 
data-line 6a and the 2nd middle conductive layer 180 is formed so that .the thickness may be set to^.-vv - .. 
500-2000nm. Since the 2nd middle conductive layer 180 is connected to capacity line 3b through- ^ * 
contact hole 18a in addition to such thickness conditions, it can do small in. extent which can be - 
practically disregarded also about the parasitic capacitance between data-line 6a and the 2nd middle . r. r 
conductive layer 180. In addition, what is necessary is just to decide individually concretely by an. • 
experiment, theoretical count, simulation, etc. about more concrete thickness according to the image 
grace and the equipment specification which are demanded. , 
[0097] With the operation gestalt explained above, preferably, 1st light-shielding film 1 1a is pulled out by . 
the boundary region on the TFT array substrate 1, and is connected to a constant potential line. Thus, if . 
constituted, 1st light-shielding film 1 1a can be fixed to fixed potential, and the property of TFT30 
formed on 1st light-shielding film 11a through the substrate insulator layer 12 will not be changed by 
potential fluctuation in 1st light-shielding film 1 1a. In this case, constant sources of potential, such as a 
negative supply supplied to circumference circuits, such as a scanning-line drive circuit for driving the 
electro-optic device concerned and a data-line drive circuit, as a constant source of potential and a 
positive supply, a touch-down power source, the constant source of potential supplied to a 
counterelectrode 21 are mentioned. Capacity line 3a and 1st light-shielding film 11a may be connected 
electrically. If such a configuration is taken, wiring for storage capacitance formation can be formed by 
redundant structure, and it is advantageous. 

[0098] (Manufacture process of an electro-optic device) Next, the manufacture process of the electro- 
optic device of the 1st operation gestalt with the above configurations is explained with reference to 
drawing 5 and drawing 6 . It is process drawing in which drawing 5 and drawing 6 making each class by 
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the side of the TFT array substrate in each process correspond to the A-A' cross section of drawing 2 
like drawing 3 here, and showing order later on. 

[0099] As first shown in the process (1) of drawing 5 , the TFT array substrates 10 t such as a quartz 
substrate, a glass substrate, and a silicon substrate, are prepared. Here, it heat-treats preferably at 
inert gas ambient atmospheres, such as N2 (nitrogen), and an about 900-1 300-degree C elevated 
temperature, and it pretreats so that distortion produced in the TFT array substrate 10 in the elevated- 
temperature process carried out behind may decrease. That is, according to the temperature by which 
high temperature processing is carried out at the maximum elevated temperature in a manufacture 
process, the TFT array substrate 10 is heat-treated at the same temperature or the temperature 
beyond it in advance. And 1st light-shielding film 1 1a is formed all over the TFT array substrate 10 
processed in this way by performing a photolithography and etching for metal alloy film, such as metal 
metallurgy group silicide, such as Ti, Cr, W, Ta, Mo, and Pb, by sputtering etc., after forming the 
protection-fronrHight nature electric conduction film of about 200nm thickness preferably, about 100- 
500nm thickness and. In addition, on 1st light-shielding film 11a, in order to ease surface reflection, 
antireflection films, such as polish recon film, may be formed. 

[0100] Next, as shown in the process (2) of drawing 5 , the substrate insulator layer 12 which consists . . 
of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, etc.. 
using:TEOS (tetrapod ethyl orthochromatic.silicate): gas, TEB (tetrapod. ethyl boat-rate);-gas;.^MOP' -;*.\v. ■.;/;_*. 

- (tetrapod methyl oxy-FOSU rate) gas, etc. with ordinary pressure, on a reduced pressure :CVD method is 
.* "formed*. on 1st light-shielding- film 1 1a. The thickness ^of this substrate insulator layers 2 may be about 

500m r- 2000nm. . - ,, - r .*vw..i- ,o - . — . , 

[0101]* next; it is shown .in >the process :Q3) of drawing 5 . — as — : the "substrate insulator layer 12 top o c- 
about 450-550 degrees C — desirable — about 500 degrees C — in a low-temperature environment : - 

- comparatively With the reduced pressure CVD Cfor example, CVD with- a pressure -of about 20^40Pa)v iv,» v . 
using the rnono-silane gas- of flowrate about 400 .to , 600 cc/min, -disilane gas, etc., after^forming the . : . ;v* 

* amorphous .silicon:.film;:in nitrogen-gas-atmosphere^mind At about f.6O0-7OOodegrees:G,vpreferably; ,by ^ r.rx 
; . '^*3fei?**.which rperforms-iheat treatment-rot 4: '6: hours/'Solid^phase^growthvofithef amorphous silicon.film . • >\ v. n 
.is* carried out until fit? becomes the thickness of about tOOnm preferably^in^about^ 

and the: polish* recon. film is* formed for about 1 to- ISthours. As an-approach of carrying' out solid phase i 
growth, heat treatment using RTA (Rapid Thermal Anneal) is sufficient, and the laser annealing using an : 
excimer laser etc. is sufficient. 

[0102] Under the present circumstances, as TFT30 for pixel switching, when creating TFT30 for pixel " 
switching of an n channel mold, the impurity of V group elements, such as Sb (antimony), As (arsenic), 
and P (Lynn), may be slightly doped by an ion implantation etc. to the channel field concerned. Moreover, 
when using TFT30 for pixel switching as a p channel mold, the impurity of III group elements, such as B 
(boron), Ga (gallium), and In (indium), may be slightly doped by an ion implantation etc. In addition, the 
polish recon film 1 may be directly formed with a reduced pressure CVD method etc. without passing 
through the amorphous silicon film. Or drive silicon ion into the polish recon film deposited with the 
reduced pressure CVD method etc., once make it amorphous, it is made to recrystallize by the postheat 
treatment etc., and the polish recon film 1 may be formed. 

[0103] Next, as shown in the process (4) of drawing 5 , the insulating thin film 2 of the monolayer 
structure which consists of thermal oxidation silicon film with a comparatively thin thickness of about 
20-1 50nm semi-conductor layer 1a which constitutes TFT30 for pixel switching the temperature of 
about 900-1300 degrees C and by oxidizing thermally with the temperature of about 1000 degrees C 
preferably is formed. However, after forming the thermal oxidation silicon film to apply in 30nm or less 
extent thinly, the insulating thin film which consists of high-temperature-oxidation silicon film (HTO film) 
or a silicon nitride film with a reduced pressure CVD method etc. is deposited on the comparatively thin 
thickness of about 50nm, and the insulating thin film 2 with the multilayer structure containing these 
thermal oxidation silicon film and an insulating thin film may be formed. Thus, by shortening elevated- 
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temperature thermal oxidation time amount, if it is made two or more layer structure, when using 

especially a large-sized substrate 8 inches or more, the camber by heat can be prevented. 

[0104] these results — the thickness of semi-conductor layer 1a — the thickness of about 30-1 50nm - 

— desirable — the thickness of about 35-50nm — becoming — the thickness of the insulating thin film 2 

— the thickness of about 20-1 50nm — it becomes the thickness of about 30-1 OOnm preferably. 
[0105] Next, as shown in the process (5) of drawing 5 , after forming the resist layer 500 according to a 
photolithography process, an etching process, etc. on semi-conductor layer 1a except the part used as 
the 1f of the 1st capacity electrodes, P ion may be doped in about 3x1012/cm2 of doses, and the 1f of 
the 1st capacity electrodes may be formed into low resistance. 

[0106] Next, as shown in the process (6) of drawing 6 , capacity line 3b is first formed with scanning-line 
3a according to a photolithography process, an etching process, etc. using a resist mask, furthermore, 
when setting TFT30 for pixel switching to TFT of an n channel mold with LDD structure, in order to form 
low concentration source field 1b and low concentration drain field 1c in semi-conductor layer 1a first, 
the impurity of V group elements, such as P, is doped by low concentration by using as a mask the gate 
electrode which is a part of scanning-line 3a (for example, P ion -- the dose of one to 3x1013-/cm2). 
Thereby, semi-conductor layer 1a under scanning-line 3a becomes channel field 1a'. 
[0107] next, as show. in. the process (7), of drawing 6 , in order to form 1d of high concentration source 
.fields.and high concentration drain field 1e which, constitute TFT30 for: pixel switching,, after -form the . s ^ < ^ 
resist'layer 600 on scanning line 3a with a mask with wide width of face rather <than scanning line 3a, : ". ■ 
'similarly the impurity of V group elements, such as P, be dope by high? concentration (for example, P ion • . 

— the dose of one to 3x1015-/cm2). Moreover, what is necessaryJs-to use the impurity of III group ..«.-.-.' . / 
elements, such as B/fonsemi.-condu'ctor.'layer-tl a, and just to dop.evto jity invorder to form id of high :^ c -f>w.r. : 
concentration source fields, and high concentration drain field leiim low concentration source field 1 b 4 ^ - - . 
^ancbadaw. concentration: drain field /I c-list:when using TFT30 fonpixel switching asra^ p- channel mold.r -r. 
[OI08]:Next, astshown in the process (8) of drawing.6 ,: after removing the resist layer 600,:the Ista: ^ -y. «■ • 

^interlayer insulation*>filmc8/l; is-formed* on scanning-line 3a and capacity 4linev3b::by^depositing;the * high- - 
temperature-oxidationvsilicori and a silicon nitride? filmron tthe*thinr.thickness ,of :about- i&tii&ut. r 

:200nm or less byfthe teedu 

depositing an insulator layer, in this, way ; the 1st interlayer insulation film i81 which has two or more layer - * >- 
.structure which is high pressure-proofingr forms an oxide film with, few 1 [ it is comparatively thin and ] --.r : 
defects, and blows it including the oxide film to apply may be formed using the elevated-temperature 
process on the TFT array substrate 10 which consists of a quartz*substrate etc.* ' v * 

[0109] Next, as shown in the process (9) of drawing 6 , 1st contact, hole 8a for connecting electrically 
the 1st middle conductive layer 80 and high concentration drain field le .is punctured to the 1st 
interlayer insulation film 81 by dry etching, such as reactive ion etching and reactant ion beam etching. 
Since such dry etching has high directivity, it can puncture 1st contact hole 8a of a small path. Or wet 
etching advantageous to preventing- that 1st contact hole 8a runs through semi-conductor layer ! a may 
be used together. This wet etching is effective also from a viewpoint which gives the taper for taking 
connection more electric to fitness to 1st contact hole 8a. With this operation gestalt, contact hole 18a 
for connecting the 2nd middle conductive layer 180 and capacity line 3b to puncturing and coincidence 
of 1 st contact hole 8a is also punctured. Thereby, the increment in a process can be prevented. 
[01 10] Next, as well as 1st light-shielding film 1 1a, as shown in the process (10) of drawing 6 , after 
depositing metal alloy film and polish recon film, such as Ti, Cr, W, Ta, Mo, and Pd, by sputtering etc., the 
1 st middle conductive layer 80 is formed by the photolithography and etching processing on the 1 st 
interlayer insulation film 81. [, such as metal metallurgy group silicide, ] It can come, simultaneously the 
2nd middle conductive layer 180 is also formed. In addition, on these 1st middle conductive layers 80 
and the 2nd middle conductive layer 180, in order to form antireflection films, such as polish recon film, 
in order to ease surface reflection, and to make small connection resistance of high concentration drain 
field 1e and the 1st middle conductive layer 80, the layer structure of the 1st middle conductive layer 80 
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and the 2nd middle conductive layer 180 may be formed above the two-layer structure which said to the 
lower layer as the polish recon film, and was said to the upper layer as the refractory metal. 
[01 1 1] Next, as shown in the process (1 1) of drawing 6 , the 2nd interlayer insulation film 4 which 
consists of silicate glass film, such as NSG, PSG, BSG, and BPSG, a silicon nitride film, silicon oxide film, 
etc. is formed using ordinary pressure or a reduced pressure CVD method, TEOS gas, etc. so that a top 
face with the level difference in the layered product which consists of scanning-line 3a, capacity line 3b, 
the 1st interlayer insulation film 81, and a substrate insulator layer 12 may be covered. In addition, after 
forming the 2nd interlayer insulation film 4, in order to activate semi-conductor layer 1a, about 1000- 
degree C heat treatment may be performed. 

[01 12] Next, the 3rd contact hole 5 to data-line 6a is punctured by etching to the 2nd interlayer 
insulation film 4, the 1st interlayer insulation film 81, and the insulating thin film 2, data-line 6a is formed 
by the sputtering method etc. on it from low resistance metal membrane metallurgy group silicide film, 
such as aluminum with a thickness of about 100-500nm, and the 3rd interlayer insulation film 7 is 
formed with a CVD method etc. on it. .... 
[01 13] Then, 2nd contact hole 8b is punctured by etching to the 3rd interlayer insulation film 7 and the 
2nd interlayer insulation film 4, and pixel electrode 9a which becomes the last from the ITO film is 
formed so that the 1st middle conductive layer 80 and electric connection, can be taken through 2nd 
ucontact hole 8b.;In especially this.process (1.1),: the contact hole:for connecting. with.:wiring which ^ » , ^ :»■■ . . 
illustrates neither scanning-line 3a nor capacity line 3b in a substrate boundary region rat- the time of : ' j : . 
puncturing of the' 3rd contact hole :5 is T also good for the 1st interlayer insulationfilm 8/bor-.the;2nd s v. 
interlayer insulation film A to puncture.-to:coincidence. Moreover, about 100r500nm data-line«6a«is + < v 
► ' preferably deposited, on about' 300nm, J and the 3rd:interlayer insulation*film i7MS 'good to deposit on about** v.-". j 
about 500-1500nnu Moreover, although what is necessary is just to form 2nd contact hole 8a by dry 
< i etching, such as reactive Hon etching and reactant ion beam etching, wet- etching may be- used for it mrr re- 
order to make it the shape of a taper. Furthermore: pixel electrode 9a is. good to .deposit. on the ~ » ::v^;m 
-thickness of about about 50-2OOnm>.dnnaddition; when, using the ^electro^optiGtddViGBVConceme^-foi&the^.'i^a:^' 
r n ^liquid icrystal equipment. o^aiTeflective^moldr pixelfelectrode 9a may;berform'edcf»?om* the ;high ingredients^ : m& 
. ,i ^rof^reflection factors,;suck a jsKTtzzuab. izzt* oarc 

• J [0114] As explained above, according to-the 1 manufacture process : of this operation* gestalt, the electro- < v 
optic device of this operation gestalt mentioned above can be manufactured comparatively easily. In •■.i-v- • - 
addition, since TFT30for pixel switching forms semi-conductor layer 1a by polish . recon, it is also 
possible to be the same process mostly and to form a circumference circuit at -the- time: of formation of ■-- s - 
TFT30 for pixel switching. 

[01 15] In addition, in the manufacture process explained above, in the phase where pixel electrode 9a is 
formed, flattening of the front face of the 2nd interlayer insulation film 4 or the 3rd interlayer insulation 
film 7 may be carried out by the CMP method etc. as flattening of the film surface is carried out. Or it 
etches into the predetermined field of the TFT array substrate 10 beforehand, and a concave hollow is - 
formed, by performing a subsequent process similarly, as a result, flattening of the front face of the 3rd 
interlayer insulation film 7 may be made to be carried out, and it may hollow and form the 2nd interlayer 
insulation film 4 and the substrate insulator layer 12 in a concave. Thus, in the phase where pixel 
electrode 9a is formed, if flattening of the film surface of a substrate is carried out, generating of the 
disclination of the liquid crystal by the level difference can be suppressed as much as possible, and a 
poor display, such as a fall of a contrast ratio, will not be caused. 

[0116] (The 2nd operation gestalt) The configuration of the liquid crystal equipment which is the 2nd 
operation gestalt of the electro-optic device by this invention is explained with reference to drawing 7 
and drawing 8 . Drawing 7 is a top view of two or more pixel groups where the TFT array substrate with 
which the data line, the scanning line, a pixel electrode, etc. were formed adjoins each other, and drawing 
8 is the A-A' sectional view of drawing 7 . In addition, in order to make each class and each part 
material into the magnitude of extent which can be recognized on a drawing, scales are made to have 
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differed for each class or every each part material in drawing 8 . 

[01 17] The point that the 2nd operation gestalt is established as one middle conductive layer 80' of a L 
character configuration for every pixel, without separating the 1st middle conductive layer 80 and the 
2nd middle conductive layer 180 in the 1st operation gestalt as shown in drawing 7 and drawing 8 , It 
differs in that contact hole 18a for connecting the 2nd middle conductive layer 180 and capacity line 3b 
in the 1st operation gestalt in connection with this is not punctured, and is the same as that of the case 
of the 1st operation gestalt about other configurations. In addition, in drawing 7 and drawing 8 , the 
reference mark same about the same component as drawing 2 and drawing 3 R> 3 concerning the 1st 
example is attached, and it omits about those explanation. 

[01 18] Thus, with the 2nd operation gestalt, middle conductive layer 80' is piled up through the part and 
the 2nd interlayer insulation film 4 of capacity line 3b in alignment with data-line 6a, and forms storage 
capacitance 70. Therefore, in the protection-fronrHight field in alignment with data-line 6a, opposite 
arrangement of the 1f of the 1st capacity electrodes installed from high concentration drain field 1e of 
semi-conductor layer 1a and the capacity line 3b can be carried out, and opposite arrangement of 
capacity line 3b and middle conductive layer 80' can be carried out. Consequently, since the three.- v 
dimensional storage capacitance 70 can be built also to the protection-from-light field in. alignment with 
data-line 6a, when according to the 2nd operation gestalt it can form big storage capacitance in a small : 
field efficiently and a raise in a-numerical aperture .which is a pixel, and ldetailed-ization of a pixel pitch;:*. &.c:,v:i 
go to it, it is very advantageous structure. • \ / « .^v rv: t ? * j - ; : 5 ; ^:v^-*. ! ^ ^ 

[01 19] (The 3rd operation gestalt') The configuration* of the liquid crystal equipment which is the 3rd ? r;mi:r r* 
operation gestalt of -the electro-optic, device, by* this invention is: explained with, reference to drawing 9 rt?.v m : 
* and, drawing >1 0 . Drawing 9 is a top <view of two or^more pixel groups^where the TFT array substrate twitlr " *v :u 
» which the data line, the scanning line,* a pixel electrode, etc. were formed adjoins each other, and drawing ^ r 
^10 is the A-A' sectional viewof drawing 9 ? In- additionrin order to make: each class^and each part- v > 
material into the magnitude .of extent .which. can- be*recognized omandrawing, scales are made to have/. - c . i*v 
^differed for each, class^or eveity.,each l :parct material: in, drawing 1 Q/ j*£P &c ?o? r ccn at > :*\v *3^**&&£s • axriz 

:[Qj\20}Ar\ additionrin^ drawing ^Q ^and ^drawinggtO rr^thei'ireference mairkbsame^aboufethetsama^^ 

:t drawingr7 * R> 7 and, drawing 8 concerning drawing 2 ,and drawingc3 e,>;druthe r2nd operation:gestaltv; 1 m >r*res-u 
^concerning the 1st operation /gestalt. is "attached; and it omits about those- explanation.* :■«•*-: - * <itz t * \ 

- [0121] thus — the -- three — -operation a gestalt — **** -- middle — a conductive layer ---80 --: - 
\ — the data line — six — a — having- met — capacity — a line — three — b — " — the data line — 

six — a — having met — a part --.the --. two an interlayer insulation film — four — minding: — - 

piling up — having —.**** — this — a field — **** — storage capacitance — 70 — forming — **** . 
therefore — the data line — six — a — having met — protection from light — a field — setting — a 
semi-conductor — a layer — one — a — high concentration — a drain — a field — one — e — 

installing — having — capacity — an electrode — making — the one capacity — an electrode — 

one f — capacity — a line — three — b — " — opposite — arrangement — carrying out — it can- 

make — and — capacity — a line — three — b — " — middle — a conductive layer — 80 — ' — 
opposite — arrangement — carrying out — it can make . In addition, since it prepares so that middle 
conductive layer 80' and semi-conductor layer 1a can connect electrically at the point further from the 
tip of a part where 1st contact hole 8a" saw superficially, and met data-line 6a of capacity line 3b" 
unlike the case of the 2nd operation gestalt, it becomes unnecessary to prepare a constriction in 
capacity line 3b", and the numerical aperture of a pixel can be raised further, and storage capacitance 
70 can be increased. 

[0122] With each operation gestalt explained above, although the other shape of a round shape, a square, 
or a polygon etc. has as the flat-surface configuration of various contact holes, especially a round shape 
is useful to the crack prevention in the interlayer insulation film around a contact hole etc. 
[0123] (The 4th operation gestalt) The configuration of the liquid crystal equipment which is the 4th 
operation gestalt of the electro-optic device by this invention is explained with reference to drawing 1 1 
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R> 1 and drawing 1 2 . Drawing 1 1 is a top view of two or more pixel groups where the TFT array 
substrate with which the data line, the scanning line, a pixel electrode, etc. were formed adjoins each 
other, and drawing 12 is a sectional view in alignment with A-A' of drawing 1 1 . In addition, in order to 
make each class and each part material into the magnitude of extent which can be recognized on a 
drawing, scales are made to have differed for each class or every each part material in drawing 12 . The 
sign same about the same member as the 1st operation gestalt is attached, and detailed explanation is 
omitted. 

[0124] the 4th operation gestalt is shown in drawing 1 1 — as — a non-opening field — scanning-line 3a 
and data-line 6a are mostly prepared in the core. Semi-conductor layer 1a is arranged under the data- 
line 6a so that scanning-line 3a may be intersected. As shown in drawing 12 , data-line 6a sets caudad 
1d of high concentration source fields of data-line 6a and semi-conductor layer 1a, and they are 
electrically connected through the 3rd contact hole 5. moreover, high concentration drain field 1 e of 
semi-conductor layer 1a and middle conductive layer 80a — data-line 6a — caudad — setting — 1st 
contact hole 8a — it connects electrically through '". Thus, by arranging semi-conductor layer 1a under 
the data-line 6a of protection-from-light nature, there is effectiveness which protects from the opposite 
substrate 20 side that the light by which incidence is carried out is irradiated, by direct semi-conductor 
layer 1a. furthermore,- semi-conductor layer 1a, the/3rd contact hole 5,..and 1st contact hole: 8a - — by 
... forming."!. in axial symmetry to the center line of the mon-opening field of the direction of scanning-line: • -i;;-* % 
3a, and the non-opening field of the direction of datarline 6a, since aHevel difference configuration can 
* . : • be made into bilateral symmetry to .data-line 6a and the difference Y of the. opticahomission by the hand . : « 

of cut of liquid crystal* is lost, it is advantageous: r r v < . ^ . ;> • ".vr.^*.w - — . 

f*vr:*- . r . [01 25]-tst light-shielding film:! 1a is formedJn theJower part of semi-conductor -layer:*! a through the r^rs . -• • -J 

- i>. substrate insulator layers 2. 1st light-shielding film 11a is formed, in the shape of a matrix along the ' 
... ...» direction of data-line *6arand the direction ofscanning-line 3a. Semi-conductor layer~1;aris arranged? ^ * 

K inside 1st light-shielding film 11a, and it is effectivein; the return light from^the TRT array substrate 10 ; s-i.c 

h V" : ; side; preventing direct. semi-conductorlayer l a' irradiating, w: :sk>js ■^v^sbar.:^ wtt) i^r < ■ V v .*;■ /.ur 

* [01 263 .'iMiddle con ductiver layer 80a 'consists, oft; therelectric conducttehifilmuGon^^ .v/ij 
- film, a refractory metabsetc.^ is installed by the /abbreviation mold:forcTrcharactersialo^ 
i - line 3a.and data-line; ;6a- between the layers of semi-conductor layer 1a and pixel electrode 9a, and 

achieves the function as a buffer forrconnecting electrically semi-conductor layer 1a and pixel electrode . '. * 
9a. concrete — high concentration drain field 1e of semi-conductor layer 1a, and conductive middle 
conductive layer 80a — 1st contact hole 8a .: — .in ': v it connects electrically and middle conductive layer 
80a and pixel electrode 9a are electrically connected in 2nd contact hole 8b. When puncturing a deep, 
contact hole to an interlayer insulation film by taking such a configuration, and etch selectivity prepares 
large middle conductive layer 80a, risk of running through semi-conductor layer 1a at the time of 
contact hole puncturing can be avoided. In addition, the same film as middle conductive layer 80a may 
be made to relay similarly 1d of high concentration source fields of data-line 6a and semi-conductor ; 
layer 1a in the 3rd contact hole 5 for connecting electrically. 

[0127] Moreover, with the 4th operation gestalt, the laminating of the interlayer insulation film 91 is 
carried out to middle conductive layer 80a, and electric conduction film 90a of protection-from-light 
nature is formed on it. Electric conduction film 90a of protection-from-light nature is installed in the 
direction of scanning-line 3a to the outside of an image display field so that middle conductive layer 80a 
may be covered except for 2nd contact hole 8b, and potential is being fixed by connecting with either 
constant sources of potential, such as a negative supply supplied to a scanning-line drive circuit, a 
data-line drive circuit, etc., and a positive supply, a touch-down power source or the constant source of 
potential supplied to a counterelectrode electrically. Therefore, middle conductive layer 80a can be used 
as one capacity electrode, and the storage capacitance 70 which shows electric conduction film 90a of 
protection-from-light nature to drawing 1 as a capacity electrode of another side can be formed. Under 
the present circumstances, it cannot be overemphasized that an interlayer insulation film 91 functions 
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as a dielectric film of storage capacitance 70. Here, since the laminating of the interlayer insulation film 
91 is carried out only in order to form storage capacitance 70, storage capacitance 70 can be increased 
by thin-film-izing an interlayer insulation film 91 to the thickness which is not leaked between middle 
conductive layer 80a and electric conduction film 90a of protection-from-light nature. Furthermore, with 
this operation gestalt, since middle conductive layer 80a can be installed to the upper part of TFT30 or 
scanning-line 3a by forming an interlayer insulation film 81 thickly, storage capacitance 70 can be 
increased efficiently. Furthermore, with the 4th operation gestalt, semi-conductor layer 1a is installed 
and the capacity electrode is not formed, the non-opening field to which scanning-line 3a is specified 
from electric conduction film 90a of protection-from-light nature, or 1st light-shielding film 1 1a as 
shown in drawing 1 1 since it is not necessary to form the capacity electrode and capacity line for 
forming storage capacitance by the same film as scanning-line 3a by this — it can arrange at the core 
mostly. Moreover, since semi-conductor layer 1a which consists of the polish recon film does not have 
to carry out membranous low resistance-ization, it is not necessary to drive an impurity into the 
capacity electrode formation section, and processes can be reduced. 

[0128] forming channel field 1a' of TFT30 in the intersection of scanning-line 3a and data-line 6a with 

the 4th operation gestalt — the non-opening field of the direction^ of data-line 6a, and the direction of 

scanning-line 3a — it can prepare in a core mostly. Since this becomes the location, where light is, the » c v 
' hardest to irradiate to the incident Jight.from. the .opposite substrate 20 side. or -thexeturn light^from the^.wv: 

TFT array substrate 10 side, the leakage current of TFT30 by light: can.be ^reduced sharplyr -e \: - . 

[0.129] Furthermore;. with the 4th:.operation' gestalt, as. shown in drawing VI y in~near channel- field . Aa!;- it «.•: ^ ; 

-has devised by. forming pattern width of face narrowly in order of electric ,conductionhfilm 90a of. r r *w„--. 
^protection-from-light nature,imiddle; conductive; layer 80a, and- •1:stylight-shi.elding< film. iM;a>so. -that**.' ctf'iw^i 

incident light may not be directly irradiated'by 1st light-shielding filnrWH a^Moreover;. by making, middle > - • t.-«,-.-- 
- v ^conductive layer-80a which consists of polish recon film intervene'between:eleGtricTconductionrfilm:90a r 
/ of protection-from-light nature, and^semi-conductor layer 1a, the .effeetivenessjof making the t reflected . 

lightain a 1st light-shielding. film'1i1 a front -face and the return light>from : ithe v .TF,Tvarray substrate 10 side -a;.-'- ..: 
\. s svr .^absorbing canibeigiveri^amd* ^ iiras* Mter'&tti&saws 

k i 4 f :?[0dr30]:Moreovlerr.with*ther4th; operatiomgestaltusince a non-opening;fieldrcancbe tform 

array:substrate:10 by-data-line '6a3electric- conduction film 90a,of protection-from-light nature, 1;st;,^;?^ ^ . ^ 
• light-shielding film 11a; etc:, it is*not necessary to prepare a light-shielding film in the opposite substrate 5 - 

20. Since there is no light-shielding film on the opposite substrate 20 by this even if alignment shifts in 

case the TFT array substrate 10 and the opposite substrate 20 arer.stuck mechanically, the field 

(opening field) which light penetrates does not change. Since the always stabilized pixel numerical 

aperture is obtained by this, poor equipment can be reduced sharply.. 

[0131] (The whole electro-optic device configuration) The whole electro-optic device configuration in 
. each operation gestalt constituted as mentioned above is explained with reference to drawing 13 and 
drawing 14 . In addition, drawing 1 3 is the top view which looked at the TFT array substrate 10 from the 
opposite substrate 20 side with each component formed on it, and drawing 1414 is a H-hT sectional view 
of drawing 13 . 

[0132] In drawing 13 , on the TFT array substrate 10, the sealant 52 is formed along the edge and the 
3rd light-shielding film 53 as a frame which specifies the circumference of the image display field which 
consists of an ingredient which is the same as the 2nd light-shielding film 23, or is different is formed in 
parallel to the inside. The data-line drive circuit 101 and the external circuit connection terminal 102 
which drive data-line 6a by supplying a picture signal to data-line 6a to predetermined timing are 
prepared in the field of the outside of a sealant 52 along with one side of the TFT array substrate 10, 
and the scanning-line drive circuit 104 which drives scanning-line 3a is formed along with two sides 
which adjoin this one side by supplying a scan signal to scanning-line 3a to predetermined timing. If 
delay of the scan signal supplied to scanning-line 3a does not become a problem, the thing only with one 
side sufficient [ the scanning-line drive circuit 104 ] cannot be overemphasized. Moreover, the data-line 
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drive circuit 101 may be arranged on both sides along the side of an image display field. Furthermore, 
two or more wiring 105 for connecting between the scanning-line drive circuits 104 established in the 
both sides of an image display field is formed in one side in which the TFT array substrate 10 remains. 
Moreover, in at least one place of the corner section of the opposite substrate 20, the vertical flow 
material 106 for taking an electric flow between the TFT array substrate 10 and the opposite substrate 
20 is formed. And as shown in drawing 14 , the opposite substrate 20 with the almost same profile as 
the sealant 52 shown in drawing 13 has fixed to the TFT array substrate 10 by the sealant 52 concerned. 
In addition, on the TFT array substrate 10, the inspection circuit for inspecting the sampling circuit 
which impresses a picture signal to two or more data-line 6a to predetermined timing, the precharge 
circuit which precedes the precharge signal of a predetermined voltage level with a picture signal, and 
supplies it to two or more data-line 6a respectively, the quality of the electro-optic device concerned at 
the manufacture middle or the time of shipment, a defect, etc. in addition to these data-line drive 
circuits 101 and scanning-line drive circuit 104 grade etc. may be formed. 

[0133] You may make it connect with LSI for a drive mounted on the TAB (Tape Automated Bonding) 
substrate instead of forming the data-line drive circuit 101 and the scanning-line drive circuit 104 on 
the TFT array substrate 10 electrically and mechanically through the anisotropy electric conduction film 
prepared in the periphery of the TFT array substrate 10 with each operation gestalt explained with 
^reference to drawing^ 4 <from drawing J above. Moreover, according^to the exception of. modes of. rv . i. v. . 

operation^ such as TN (Twisted Nematic) mode, VA (Vertically Aligned) mode/and PDLG* (Polymer ; \ *: 
. Dispersed Liquid Crystal) mode, and the no MARI White mode ANOMA reeve rack mode, a polarization: ~ : . 
film, a phase contrast.film; a polarizing plate, etc: are respectively rarranged in a predetermined direction 
u at the side in whichrtheroutgoing^adiation .light: of the side in which the incident: light? of ;the*'oppQsite--. .? ^.c;v?.r -. • . 
substrate 20 carries out incidence, and the TFT array substrate 10 carries out outgoing radiation. 
'[0134] Since , the ^electro-optic: device in each operation gestalt; explained' above 1 is *rapplied to^the-r 7 ^ ^* r -r^ .- 
'/projector of color-display, -the electro^optic deviee^of three sheets will be respectively: used, as a light 
valve for* R(red) JQ(green).<B {blue),*amdiincidence of jthe light of each? color* respectively: decomposed.* i ^x:.^*:* 

• >:through:the r dichroietmirrorfor RGB^color. separation will.be respectivelyjcarriedrout.itoreach^lightivalveot T : 

^. as. incident light/Therefore;;with each roperation -gestalt, .the colorr filteritis nojttprepared: in thexoppositeraaiXitter 

• substrate 20. However, :the color, filter .of RGB may, be formed in the predeterminedrfieldwhich counters* f >. f>c- * 
pixel electrode 9a imwhich the: 2nd light-shielding film 23 is not formed on the opposite} substrate 20.. • 
with the protective coat. Or it is also possible to form a color filter layer in the bottom of pixel electrode 

9a which counters RGB on the TFTvarray substrate 10 by a color resist etc. If it does in this way, the . • - 
electro-optic device in each operation gestalt is applicable to the color electro-optic device of direct 
viewing types other than a projector, or a reflective mold. Furthermore, a micro lens may be formed so 
that it may correspond 1 pixel on [ one ] the opposite substrate 20. If it does in this way, a bright 
electro-optic device is realizable by improving the condensing effectiveness of incident light. 
Furthermore, the die clo IKKU filter which makes a RGB color using interference of light by depositing 
the interference layer to which the refractive index of many layers is different on the opposite substrate 
20 again may be formed. According to this opposite substrate with a die clo IKKU filter, the brighter 
electro-optic device for color displays is realizable. 

[0135] In addition, since 1st light-shielding film 11a is prepared, incidence of the incident light is carried 
out from the TFT array substrate 10 side, and it may be made to carry out outgoing radiation, although 
[ the electro-optic device in each operation gestalt explained above ] incidence of the incident light is 
carried out from the opposite substrate 20 side as usual from the opposite substrate 20 side. That is, 
even if it attaches an electro-optic device in a projector in this way, it is possible to be able to prevent 
light carrying out incidence to channel field 1a' of semi-conductor layer 1a or its adjoining field 
effectively, and to display a high-definition image on them. Under the present circumstances, it is not 
necessary to arrange separately the polarizing plate with which AR (Anti Reflection) coat was carried 
out for acid resisting for preventing the reflection by the side of the rear face of the TFT array 
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substrate 10, or to stick AR film, and only that part can reduce ingredient cost, and a contaminant, a 



blemish, etc. do not drop the yield at the time of polarizing plate attachment, and it is very advantageous. 
Moreover, since lightfastness is excellent, even if it uses the bright light source, or it carries out 
polarization conversion by the polarization beam splitter and it raises efficiency for light utilization, 
image quality degradation of the cross talk by light etc. is not produced. 

[0136] Moreover, although explained as a switching element prepared in each pixel that it was the poly- 
Si TFT of a forward stagger mold or a coplanar mold, each operation gestalt is effective also to TFT of 
other formats, such as TFT of a reverse stagger mold, and an amorphous silicon TFT. 
[0137] The electro-optic device of this invention is not restricted to each operation gestalt mentioned 
above, and can be suitably changed in the range which is not contrary to the summary or thought of 
invention which can be read in a claim and the whole specification, and the electro-optic device 
accompanied by such modification is also contained in the technical range of this invention. 
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^EBrief»,Des.cription».ofcthe { Drawings]:--*.*?';* in:*.- cs.a^&rj&r- : v-:. gtirisi .ueswrip^s-;;^;':^ .t_j t, .f. 
[Drawing* 1] They, are equal circuits- established in two or more pixels of the shape? of a matrix which { v- : 
constitutes the image display field ;imthe electro-optic device which is the 1st operation gestalt of this ; 
invention, such as various components and wiring. 

[Drawing 2] It is the top view of two or more pixel groups where the TFT array substrate with. which/the:. 
data line in the liquid crystal equipment of the 1 st operation gestalt, the scanning line, a pixel electrode, 
etc. were formed adjoins each other. 
[Drawing 3] It is the A-A' sectional view of drawing 2 . 

[Drawing 4] It is the top view expanding and showing a part of capacity line which shows the flat- 
surface pattern of the capacity- line in this operation gestalt, and the scanning line as compared with the 
flat-surface pattern in the example of a comparison, and scanning line. 

[Drawing 5] It is process drawing (the 1) showing order for each process about the image display field in 
the operation gestalt of the manufacture process of the liquid crystal equipment in the 1st operation 
gestalt later on. 

[Drawing 6] It is process drawing (the 2) showing order for each process about the image display field in 
the operation gestalt of the manufacture process of the liquid crystal equipment in the 1st operation 
gestalt later on. 

[Drawing 7] It is the top view of two or more pixel groups where the TFT array substrate with which the 
data line in the liquid crystal equipment of the 2nd operation gestalt of this invention, the scanning line, 
a pixel electrode, etc. were formed adjoins each other. 
[Drawing 8] It is the A-A' sectional view of drawing 7 . 

[Drawing 9] It is the top view of two or more pixel groups where the TFT array substrate with which the 
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data line in the liquid crystal equipment of the 3rd operation gestalt of this invention, the scanning line, a 
pixel electrode, etc. were formed adjoins each other 
[Drawing 10] It is the A-A' sectional view of drawing 9 . 

[Drawing 1 1] It is the top view of two or more pixel groups where the TFT array substrate with which 
the data line in the liquid crystal equipment of the 4th operation gestalt of this invention, the scanning 
line, a pixel electrode, etc. were formed adjoins each other. 
[Drawing 12] It is the A-A' sectional view of drawing 1 1 . 

[Drawing 13] It is the top view which looked at the TFT array substrate in the liquid crystal equipment 
of each operation gestalt from the opposite substrate side with each component formed on it. 
[Drawing 14] It is the H-H' sectional view of drawing 13 . 
[Description of Notations] 
1a — Semi-conductor layer 
1a' — Channel field 

1 b — Low concentration source field 
1c — Low concentration drain field 
1d — High concentration source field 
1e — High concentration drain field 

■1f— The 1st capacity electrode . . - , . : ^ ; , *■..-..:«?•■.- 

2 — Insulating thin film • »■ * \ . . * ; 
3a— Scanning line ... ? . >->i£ . v.: 

. 3b; 3b;" — Capacity line v.-'r:" ^ . *.i ■■: .. ... w/ L . :k - •■. 

4 -- The 2nd interlayer -insulation film ..... . * — -\ -j.aic t ^:^nss*<$ r.^ -v* 

5 — The 3rd contact- hole «. - ■ ■ - 
-6a — Data line - ■•■ - *< . _ 

7 — . The 3rd interlayer insulation film ,.<■;• — , >c . .vK *-. •. 

8a, -8a", 8a ,M — The: 1st' contact hole > \ : r « ; --^ifs _ ~ • vb v .r .. - *■ « 

8b.-- The 2nd contact hole v ^ - • - ; ' 2na ccnta*;v^K>; 

1 8 — Contact holej ' v.ueK;.: ^\^. ,o: ^.'\ i -r^vr:r;. . •& -w Vioraacv.ftotf>:,.* 

9a -- Pixel electrodes : -r . * - ' ^ - ^r<- o.^ ^ 

. 10 -- TFT array substrate s . .* ■. • ^v*, »x":v^ . ' ,v- : .v vra . : . ? 

11a — The 1 st light-shielding film 

12 -- Substrate insulator layer. . * ; v. - ^ 

1 6 — Orientation film. 

20 — Opposite substrate 

21 — Counterelectrode 

22 — Orientation film 

23 — The 2nd light-shielding film 30 — TFT - 
50 — Liquid crystal layer 

52 — Sealant 

53 — The 3rd light-shielding film 
70 — Storage capacitance 

80 — The 1 st middle conductive layer 
80' — Middle conductive layer 

81 — The 1st interlayer insulation film 
101 — Data-line drive circuit 

104 — Scanning-line drive circuit 

180 — The 2nd middle conductive layer 
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